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Compositions may include an antidiabetic agent and one or moie of a bioavailable source of chromium and vanadium. 



PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C12N 15/51, 7/01, C07K 14/02, 16/08, 
C12Q 1/68, A61K 39/29 



Al 



(11) International Publication Number: WO 99/66048 

(43) International Publication Date: 23 December 1999 (23.12.99) 



(21) International Application Number; PCT/SG98/00046 

(22) International Filing Date: 19 June 1998 (19.06.98) 



(71) Applicant {for all designated States except US): GOVERN- 

MENT OF REPUBLIC OF SINGAPORE [SG/SG]; Min- 
istry of Health, College of Medicine Building, 18 College 
Road, Singapore 169854 (SG). 

(72) Inventors; and 

(75) Inventors/Applicantfi (for US only): OON, Chong, Jin 
[SG/SGJ; 14A Princess of Wales Road, Singapore 266914 
(SG). LIM. Gek, Kcow [SG/SG]; 16 Telok Kurau, Lorong 
G, Singapore 426180 (SG). ZHAO, Yi [SG/SG]; Block 
345, #12-270 Bukit Batok Street 34, Singapore 650345 
(SG). CHEN, Wei, Ning [SG/SG]; Block 104. #22^114 
Spottiswoode Park Road, Singapore 080104 (SG). 

(74) Agent: DREW & NAPIER; 20 Raffles Place, #17^ Ocean 
Towers, Singapore 048620 (SG). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, GW, HU, ID, IL, IS, JP, KE. KG, ICP, KR, KZ, 
LC, LK, LR, LS, LT, LU. LV, MD, MG, MK. MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SO, SE. SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH. GM, KE, LS, MW, SD, SZ, UG. ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG. CI. CM, GA, GN, ML, MR. NE, SN, TD, TG). 



PubUshed 

With international search report. 



(54) Title: A MUTANT HUMAN HEPATITIS B VTRAL STRAIN AND USES THEREOF 
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This invention provides an isolated strain of Hepatitis B virus designated Human Hepatitis B Virus Surface Antigen-*S*-I33 Oon 
Strain (Methionine to Tlireonine) which constituent viral genome is deposited under Accession Nos. P97121501, P97121502 and P97121503 
with the European Collection of Cell Culture on 15th December 1997. This invention also provides an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a strain of hepatitis B viius, such polypeptide having an amino acid sequence which 
differs from the amino acid sequence of a major surface antigen of a wild type hepatitis B virus in that the amino acid at position number 
133 of such polypeptide is a threonine rather than a methionine. ITiis invention also provides an isolated nucleic acid which encodes a 
peptide, wherein the peptide is encoded by a nucleic acid molecule comprising nucleotides 527 through 595 of SEQ. ID. No. 1 and the I 
purified peptide. This invention also provides various methods of using the disclosed isolated nucleic acid and peptides. This invention ; 
further provides various uses of the disclosed isolated nucleic acid, polypeptides and peptides, and antibodies. \ 
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(54) Title: DETECTION OF HUMAN HEPATITIS B VIRUS SLTRFACE ANTIGEN MUTANTS BY SPECIHC AMPLIFICA- 
TION AND ITS APPLICATION ON GENE CHIP 



(57) Abstract: Novel DNA probe sequences tor detection, by polymerase chain reaction, of human hepatitis B virus surface antigen 
mutant 145 (Glycine to Arginine) from serum samples. As a direct application, these specific DNA probes are immobilized on solid 
glass supports (gene chip) for detection of human hepatitis B virus surface antigen mutant 145 (Glycine to Arginine) by fluorescence. 
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Demand under Article 31 of the Patent Cooperation Treaty 

PCX International Application No. PCT/SG98/00045 

Entitled: A Vaccine-Induced Hepatitis B Viral Strain and Uses Thereof 

Apphcant: Government of the Republic of Singapore 



We draw your attention to an obvious clerical error m Box V on page 3 of the PCT Demand under 
Chapter n^(Form^PCT/IPEA/401). We had erroneously mdicated ^^aI' (United Arab Erate' 
.xc.u.eu o.a.e wnen u snouid have been elected. We refer to our letter dated 18 January 2000 and the 
l^^t^t J J t ^ applicant wishes to elect. Annex A clearly 

ZT li T^^ ^^r^T' ^^^^ ^^""^"^ ^^P^^^ ^^^^^ ^^^^^^^t pages of our Demand 

under Article 3 1 of the PCT is highlighted and -enclosed herewith for your easy reference. 

We would appreciate if the EPO would correct our application to include United Arab Emirates as an 
elected state as soon as possible. 
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PCX International Application No. PCT/SG98/00045 
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Our client has instructed us to file a Demand for the International Preliminary Examination. In this 
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following:- 

1 . The PCT Demand; 
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Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The foliowing person :s [x ] aiicr.l common representative 

and I ^ I has been appomted eariicr and represents the applicant{5) also for intemanona! prelimmary exammation, 

I I IS hereby appointed and any earlier appomtment of (an) ageni(5)/common representative i:> hereby revoked 

I I IS hereby appomied, jpecifically for the procedure before Lhc International Preliminary Examining Authonry, m addmon 
the agcnt(s)/common representative appointed earlier. 



Name and address: (Famdv name foiloM^d by gi\'en name: for a legal entity, o_fficial desigriation. 
The address must include postal code and name of country ) 



CECELIA GIRVIN 
DREW ArO NAPIER 
20 RAFFLES PLACE 
itl7-00 OCEAN TC:^vERS 
SINGAPORE: 048620 



JUPITER KONG 



Telephone No.: 

(65) 535 0733 



Facsimiic No : 

(65) 535 4906 



Teleprinter No ; 

(65) 533 0694 



1^ 1 Address for correspondence: Mark this check-box where no a^cnt or common rcprcser.Lativc is'lias been appomted and the 
^ — 1 space above is used instead to indicate a special address to whicTi correspondence should be sent. 



Box No. IV BASIS FOR INTER.NATIONAL PRELIMINARY EXAMINATION 



Statement concernmg amendments:* 

I. The applicant wishes the intcmalional preliminary examination to start on the basis of: 
I / the international application as originally filed 
the description | ) as onginaily tiled 

I I a5 amended under Article 34 

the claims | | as originally Hied 

I I as amended under Ajliclc 19 (together with any accompanying statement) 
I 1 as amended under Aniclc 34 

the drawings | | as onginaily filed 

I I as amended under Article 34 



□ The 



applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 



[ I The applicant wishes the stan of the international preliminary examination to be postponed until the expiration or20 months 
from the priority dale unless the International Preliminary Examining Authority receives a copy of any amendments made 
under .Article 19 or a notice from Lhc applicant that he docs not wish to make such amendments (Rule 69. 1 (d)). (This check- 
box may be marked only where (he lime limit under Article 19 has not yet expired ) 

here no check-box is marked, international preliminary examination will Stan on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under .Article 1 9 and/or amendments of the international application 
under .Article 34 arc received by the International Preliminary Examining Authority before it haj; begun to draw up a wriaen opinion 
or the international preliminary examination report, as so amended. 



Languat^e for the purposes of international preliminary examination: ENGLISH 
I which is the language in which the international application was filed. 
I I which is the language of a translation furnished for the purposes of international search. 
1'"^ I which IS the language of publication of the international application. 

I 1 which IS the language of the translation (to be) furnished for the purposes of international preliminary e.xamination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are hound hv Chapter II of 
(he rCT) 

excluding the followuig Siat-s which the applicant wishes not to elect: ^^^^ . > -^'^^ . . ^- '\ ^"f , ^ i\ U^,. ,r :a , - 
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Ocean Towers 
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Telephone {65} 535 0733 
Telex JURES RS 21361 
Cable JURES Singapore 



For URGENT calls aftor 
office hours & on holidays: 

Mobile (65) 9726 0573 



1 



/7 1 



Facsimile 
(65) 535 4906 
{65} 535 4S64 

rate Titx 

(65) 535 1952 Conveyancing 
(65) 533 0694 Intellectual 

Property 
(65) 532 7149 Litigation, Shipping 
(65) 533 0693 Litigation, Shipping 
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Drew iSc Napier, Vietnam Branch 
(Hanoi) 

Telephone (S44) 514 1995/1996 
Facsimile (S44) 514 1972 
Important Notice; Service of Court documents by fax is not accepted 
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18 March 2000 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20 
SWITZERLAND 



Via Facsimile/Confirmation by Post 
Fax No.: 012-41-22-740-1435 
No. of Pages: 4 only 



Attn: F. Baechler 

JDear Sirs, 



Demand under Article 31 of the Patent Cooperation Treaty 

PCT International Application No. PCT/SG98/00045 

Entitled: A Vaccine-Induced Hepatitis B Viral Strain and Uses Thereof 

Applicant: Government of the Republic of Singapore 



Thank you for the Information Concerning Elected Offices Notified of Their Election (Form 
PCT/IB332). 

Upon review of Form PCT/IB332, we note that four of the elected states namely Croatia, India, 
South Africa and United Arab Emirates are omitted. 

We also draw your attention to an obvious clerical error in Box V on page 3 of the PCT Demand 
under Chapter II (Form PCTAPEA/401). We had erroneously indicated "AE" (United Arab Emirates) 
as an excluded State when it should have been elected We refer to our letter dated 18 January 2000 
and the attached ; : Annex A which indicates the states that the applicant wishes to elect. Annex A 
clearly reflected United Arab Emirates (AE) as an elected State. Copies of the relevant pages of our 
Demand under Article 31 of the PCT is highlighted and **enclosed herewith for your easy reference. 



We would appreciate if The International Bureau would issue a corrected Form PCT/IB/332 to 
mclud^-O^ealia, India, South Africa and United Arab Emirates as elected States as soon as possible. 




Cecelia Girvin 
DREW & nKp 
Ends. 



ER 



Managing Partner 

Davtnder Singh, 

Senior Counsel 

Senior Consuitant 

J Gnmberg, 
Seniof Counse/ 

Partners 

R Raj Singam 
Tan Loy Jin 
Chua Bee Lan 
Leena P'nsler 
Morris John 
Oavid Ang 
Tech Lian Ee 
Jimmy Yim, 
Seotor Counsel 
Dedar Smgh Gill 



Davtd Chi^nj 


Harpreet S Nehai 


Senior Associates 


Blossom Hing 


Associates 


Lim Wei Hsi 


Andrewt i Ong 


Jennifer Tan 


Lai Wai Leng 


Edmund J Kronenburg 


Emily Low 


Rama Shankar Tiwan 


Gary Pr^ 


Adrian Tan 


Shirley Cheng 


Penny Leng 


Siraj Omar 


Adeline Wee 


Indranee Rajah 


S Sivananthan 


h elvin Tan 


Julian Lim 


Sham J Sabnani 


Erie Chew 


Christopher Chuah 


Petrus Y S Huang 


Andrew Ang 


Lisa Yong 


Tan Wui Tze 


Lim Siau Wen 


Chan Chen Yee 


Michael Chia 


Jupiter Kong 


Raymond Oh 


Ajay J Advani 


Kevin Lim 


Sin Boon Ann 


Trudy S L Ong 


Han Jen Li 


Lai Sheau Wen 


Lawrence Chan 


Jean Thio 


lan Koh 


Rosabel Ng 


Ameera Ashraf 


Pearleen Loh 


Lim Bee Hong 


Vivian Lim 


Christina Chua 


Manoj Sandrasegara 


lan de Vaz 


Sheila Francis 


Yap Rett Chin 


Werner Tsu 


Sushi) Nair 


Cheryl Tan 


Lee Chau Ee 


Kemmy Chan 


Vivien Teu 


Shamaine Lim 


Evelyn Wee 


Cavinder Bull 


Valerie Kwok 


Gerald Koh 


Celesle Ang 




Rosalind A Lazar 


Lisa Chan 


Tan Hui Mei 


Chen Shu Tyin 


Wilson Ang 


Senior international Lawye 


Randolph Khoo 


Lim Lei Theng 


Gillian Woon 


Sandy Foo 


Harvtnder Kaur 


John K Moline (Wi.USA) 


Steven Seah 


Cecelia Girvin 


Audrey Eng 


Brian Lee Ymg Wah 


Gopi Mirchandani 




Lim Wee Hann 




Lee-Chan Yee Mm 


Kong Seh Pmg 


Vernon Loh 


international Lawyers 


Joseph h;an 


Consultants 


Lim Chong Kin 


Joanna Er 


Yvonne Tang 


Grace Ho (NSW.Aust) 


Tan Liam Bang 


S C Lim 


Lim Gek Choo 


Pfadeep Kumar GoDind 


Paul Teo 


Carole Gaud (France) 


Hri Kumar 


S Saurajen 


Evangelina Wee 




Gary Wan 




Tony Yeo 


Julian Kwek 




Abraham Vergis 




Regional Desks: 


Greater China, India, 


Indonesia, Malaysia & Vietnam 





DREW & NA^piR 



Estd 1889 



{J^otiiies 1 Haliciion. CjmmiiJioners for (^cithj it Soinnei Pubhc. 
Trddemart patent Age nii 



Singapore (?ffice: 
20 RajJJes Place ^17-00 
Ocean Towers 
Singapore 048620 
Repubii - of Singapore 
Teieph^ le (65) 535 0733 
Telex JVRES RS 21361 
Cable JURES Singapore 



For URGENT calls after 
office hours Sl on holidays: 

Mobile (65) 9726 05 73 



inking/ 



Facsirnile: 
(65) 535 4906 Ma\ 
(65) 535 4S64 BanJ^ 

Corporate/Tax 
(65) 535 1952 Conveyancing 
(65) 533 0694 Intelleaual 

property 
(65) 532 7149 Liiiganon/Shipping 
(65} 533 0693 Linganon/ Shipping 



Regional Offices: 

• Malaysia (Kuala Lumpuri 
Dre^vmarks Patenrs <A Desr^ns 
(Malaysia) Sdn Bhd 
Telephone (03) 2162 2522/2529 
Facsimile (03) 2162 2304 

• Drew Jl Sapier. Vietnam Branch 
(Hanoi) 

Telephone (844) 514 1995/1996 
Facsimile (844) 514 19^ 



Important Notice: 'krvice ot" Court docurrenis by fit is noi accL-p[ed 

E-mail: mail(Qdrew-and-napier . com.sg 
Direct E-mail. Cecelia. gir\in(Qdrew-and-napier. com.sg 



Our Reference CG/THM/P AT/SO 1 3374 



Direct Dial 



Your Reference 



Date 



18 January 2000 



European Patent Office 

as the International Preliminary Examining Authonty 

D-80298 Munchen 

GERMANY 



Via Fascimile/Confirmation by Courier 
Fax No.: 012-4989-2399-4465 ' 
No. of Pages: 7 only 



Dear Sirs, 

Demand uadei Aiticle 31 of t h e P a te n t Coope r a trop-Treaty 

PCT International Application No. PCT/SG98/00045 

Entitled: A Vaccine-Induced Hepatitis B Viral Strain and Uses Thereof 

Applicant: Government of the Rep ublic of Singapore 

DEM.4ND FOR INTERNATIONAL PRELIMINARY EX.AMINATION 

Our client has instructed us to tile a Demand for the International Preliminary Examination. In this 
respect, the undersigned respectfully requests that the international application specified above be the 
subject' of Lntemational Preliminary EAammanon according to the PCT. We submit herewith the 
foUowmg:- 



1. 
2. 
3. 



The PCT Demand; 

The Fee Calculation Sheet; and 

Our cheque for the amount of EURS 1 ,68 1 .00. 



Our client wishes to elect the states as mentioned in the Annex A **attached. 

We thank you for your attention in this matter and we look forward to receiving a favourable 
International Preliminary Examination Report. 




Please note: 

Vns fax IS for the 
reached \ou in er> 
necessar\>. 



ddlessee only ojid may contain confidential information and/or may be subject to legal privilege. If it has 
rjplease inform us immediately on telephone numbers (65) 531 2295 or (65) 521 24SS .reverse charges if 
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Foreign Lawyers 

Jonn K Molme (W'l USA) 
Grace MO I NSW AuS' l 
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Annex A 

Australia 

Austria 

Barbados 

Belgium 

Brazil 

Bulgaria 

Canada 

China 

Croatia 

Denmark 

Finland 

France 
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Greece 

Hungap s ' 

Iceland 
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Indonesia 
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Italy 

Japan 

Kenya 

Luxembourg 
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L'niied Kmgdom 

L'nited States of America 

X'ietnam 

\'ugosla\'ia 
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Sheet No ->/ 
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InlcmaMonal appiicaiion No. 



Box No. Ill AGE.NT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The foilowing person [x | Jccnl | | common rcprcsentali vc 

axid [X] has been appomicd earlier and rcpre->cnu '^c applicanUs) also for mtemaiional prclim.inar^^ examinauon, 

I ) IS hereby appomtcd and any earlier appomLmcnt of (an) agenl(s)/common representative is hereoy revoked. 

rn IS hereby appomted, specincally for the procedure before the International Preliminary Examining Author:r/. in addition to 
the ageni(s)/common representative appointed earlier. 



Name and address: (Famtlv name follo^d bv gtven name, for a legaUntiry. full o_ff}c:ai desigrtatton. 
The address must include postal code and name of couniry ) 

CECELIA GIRVTN ; JUPITER KCNG 
DREW AND NAPIER 
20 RAFFLES PLACE 
ttI7-00 OCEAiN Ta^ERS 
SINGAPORE 043620 



Telephone No 

(65) 535 0733 



Facsimile No : 

(65) 535 4906 



Teleprinter No.: 

(65) 533 0694 



fyn Address for correspondence: Mark this check-box where no aecnt or common represeniativc ishas been appointed and the 
LU space above is used instead to indicate a special address to whicTi correspondence should be sent. 



Box No. IV BASIS FOR INTER.N ATION AL PRELIMINARY EX.AMINAT10N 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
the international application as originally filed 
the description [ | as ongmally filed 

I 1 as amended under .Article 34 

Lhe claims | | is originally filed 

[ I as amended under Article 19 (together with any accompanying suicmcnt) 
I j as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

I I The applicant w tshes any amendment to the claims under .Article 1 9 to be considered as reversed. 

I I The applicant wishes the start of the international preiiminarv' examination to be postponed until the expiration of 20 months 

from the priority date unless the international Preliminary Examining Authority receives a copy of any amendments made 

under .Article 19 or a notice from the applicant that he docs not wish to make such amendments (Rule 69 l(dj). (This check- 
box may be marked only where (he lime limit under Article 19 has not yet expired.) 
Where no check-box is marked, international preliminary examination will start on the basis of Lhe international application 
as on email V filed or. where acopv of amendments to the claims under .Article 19 and; or amendments of the international application 
under'.Articlc 34 are received by the International Preliminary Examining Authority bei''ore it has begun to draw up a wriaen opinion 
or the international prclimmary examination report, as so amended. 



Language for the purposes of international preliminary examination: ENGLISH 

[X I which is the language in which the international application was filed. 

I ] which IS the language of a translation furnished for the purposes of international search. 

I I which IS the language of publication of the international application. 

I I which IS the language of 'iie translation (to be) furnished for the purposes of international preliminary exam.ination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States dhat is. ail Slates un/c/i have been designated jnd wntct are bound by Chapter !l cj 
tiie PCT) ^ . 

^^^'^-y^j-^.: excluding '.he fo llo^^;nL' 5:: ales 'AMich lhe applicant 'Aishe-j not to elect: ^'^ , ^ - y '"^'^ . i , ^' " ■ > S, , ^ a , ^ , 



Form, PCT IPEA 4;; U sca)nd .:neet) iJuly 1^98, reprint Januar^' 19^9) 



See Sotes :o :he demand tnr^ 



DREW & mmR 



Estd 1889 



A^hocates Soltcilon, Cammtsswimrj jorOiuhs & Satanes Public. 
Trademark A Patent Agents 



Singapore Office: 
20 Raffles Place 17-00 
Ocean Towers 
Singapore 048620 
Republic of Singapore 
Telephone (65) 535 0733 
Telex JURES RS 21361 
Cable JURES Singapore 



For URGENT calls after 
office hours & on holidays: 

.Mobile (65) 9726 0573 



4 



Facsimile: 
(65) 535 4906 Mi 
(65) 535 4864 Bai 

Corporate. Tax 
(65) 535 1952 Convey am ing 
(65) 533 0694 Intellectual 

Property 
(65) 532 7149 Litigation. Shipping 
(65) 533 0693 Litigation. Shipping 



/ ^Re%na^0^s^ 3 



Malaysia (Kuala Lumpur) 

Drewmarks Patents & Designs 

(Malaysia) Sdn Bhd 

Telephone (03) 2162 2522/2529 

Facsimile (03) 2162 2804 

Drew (Sc Napier, Vietnam Branch 

(Hanoi) 

Telephone (844) 514 1995/1996 
Facsimile (844) 514 1972 



Important Notice: Service of Court Jocuments by fax is not accepted 

E-mail: maiL'^drew-and-napier.com.sg 
Direct E-mail:cecelia gtrvin@drew-and-napier. com.sg 



Our Reference CG/PHM/PAT/80 1 3374 



Direct Dial 



Your Reference 



Date 



18 January 2000 



European Patent Office Via Fascimile/Confirmation by Courier 

as the International Preliminary Examining Authonty Fax No.: 012-4989-2399-4465 

D-80298 Munchen No. of Pages: 7 only 
GERMANY 



Dear Sirs, 



Demand under Article 31 of the Patent Cooperation Treaty 

PCX International Application No. PCT/SG98/00045 

Entitled: A Vaccine-Induced Hepatitis B Viral Strain and Uses Thereof 

Applicant: Government of the Republic of Singapore 



DEMAND FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Our client has instructed us to file a Demand for the International Prelimmary Examination. In this 
respect, the undersigned respectfully requests that the international application specified above be the 
subject of International Preliminary Examination according to the PC:T. We submit herewith the 
foUowing:- 



1 . The PCT Demand; 

2. The Fee Calculation Sheet; and 

3. Our cheque for the amount of EURSl ,681 .00. 

Our client wishes to elect the states as mentioned in the Annex A **attached. 



We thank you for your attention in this matter and we look forward to receiving a favourable 
International Preliminary Examination Report. 

Yours^^^-^ 




Please note: 

Tins fax is for the 
reached you in en 
necessary. 

Managing Partner 

Davinder Singh, 
Senior Counsel 

Senior Consultant 

J Gnmberg, 
Senior Counsel 

Partners 

R Raj Smgam 
Tan Loy Jm 
Chua See Lan 
Leena Pinsler 
Morns John 
David Ang 
Teoh Lian Ee 
Jimmy Yim. 
Senior Counsel 

Dedar Singh GHl 



ifessee only and may contain confidential infonnation and/or may be subject to legal privilege. If it has 
/please inform us immediately on telephone numbers (65) 531 2295 or (65) 531 2488 .reverse charges if 
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with the one chosen by the applic\jnt The full name or two-letter code of that Authority may he indicate:! hv the applicant nn the line below ' 



PCX 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty; 
The undersigned requests that the international application specified below be the subject of 
intemational prehminary exam ination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CI-L4PTER II 



Identification of IPEA 



For Intemational Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTEFLNATIONAL APPLICATION 



Intcmaiional application No. 
PCT/SG98/00045 



International filing date (day/month/year) 

19 JUNE 1998 



Applicant's or agent's file reference 



(Earliest) Prion ty date (day/mom h/yearj 



Title of mvention 

A VACCINE- I^roUCED HEPATITIS B VTRAL STRAIN AND USES THEREOF 



Box No. II APPLICANT(S) 



Name and address: iFamslyru2mefollo\vedbvgr^nrum^: for a legal entin\ full off^^^ 
The address must include postal code and name of couniry.) 


Telephone No : 


GO\^RMMEMT OF PE] PUBLIC OF SINGAPORE 


( 65 ) 325 9079 


MINISTRY OF HEALTH 


Facsimile No.: 


COLLEGE OF MEDICINE BUILDING 


(65) 325 9211 


18 COLLEGE ROAD 




SINGAPORE 169854 


Teleprinter No.: 



State (that IS, country) of nationality: 



N.A. 



State (that is. coun/ryy of residence: 



N.A. 



Name lUld address: {Family narncfollo\i^d by- grv^nnanie: for a legal enlity\ full official^ Vne address must include postal code and nnme of coun fry- ) 

DR. Oasl CHOCJG JIN 

14 A PRINCESS OF WALES ROAD 

SIN(^APOP£ 266914 



State f/Ziar is, country) of national itv: 



SINGAPORE 



State (that is. country) of residence: 



SINGAPORE 



Name and address: (Family name follo\\»ed by gT\>en name: for a legal enlsfy.Jull official designauon. The address must include postal code a/vd name ofcoururx' ) 

N»! LiM GE?: fe:ow 
16 telop: kurau 

LORDNG G 

SIN'<3APDRE 426180 



Stale (that IS. country) ofniUional nv■ 



S t a te t h a t IS. cou ntryi o f re :; i J. c n c •■: . 



SINGATORE 



SIN(GAP0RE 



Further applicants are indicated on a continuation sheet. 



Form PCT/1PEA'40I (first sheet ) (July 10^)8, n-pnnt Januar^v 199^M 



See \Qtes i.: tne de^nard f'r- 



tcm:H!()nal app!ical;o 

?^TUei^5 loo 



Continuation of Box No. II APPLICANT(S) 


If none of the following sub- boxes is used, (his sheet should not be included in the demamt 


Name and address: (Family name folh^'ed tyy giwn ru2ine. for a legal cmicy. full official designation. Vie addrc ss miist include postal code and name ofcouniry ) 


DR. ZHAO YI 
BLOCK 345, #12-270 
BUP'.IT BATOK STREET 34 
SINGAPORE 650345 




State f that is. counrryj of nationality' 

SINGAPORE 


State (that is. country) of residence: 

SINGAPORE 


Name ard address; (Family name foil ow'ed by grven name, for a legal entity, full official designation. Vie address must include postal code and name ofccmntry) 


DR. CHEN WEI NING 

BLOCK 104 SPOTTI^V/OC^^H PARK ROAD 
#22-114 

SINGAPDRE 080104 




State (that IS. country) of nationality : 

SINGAPORE 


State (that is. country) of vcsldcncc: 

SINGAPORE 


Name and add rcss: (Family name follo\%vd bygrven name: for a legal entity, full official designation. Vie address must include postal code and name of country ) 


MS. LEONG AI LIN 
BLOCK 119, #04-443 
TOA PAYOH LORONG 1 
SINGAPORE 310119 




State i' that IS. country) of national itv' 

SINGAPORE 


State (thai is. country) of residence: 

SINGAPIiRE 


Name and address: (Family name follo\^ed by grven name, for a legal eniity. full official designation. The addmss must mcludc postal cede and name ofcounfr\-j 


S[:itc (that is. country) of nationality: 


1 State (that is. country) of residence: 
1 


1 1 Further applicants ar^ indicated on another continuation she 


et. 



PCX, IPri.'V4ul (continuation sheet) (July 1998; reprint January 1999) See \oies 
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Inlcmjtional appiicaiion No 



Box No. in AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is agent Q common representative 

and ha5 been appointed e^irlierand represents the applicant(s) also for international prelimmao' examination. 

n IS hereby appointed and any earlier appointment of (an) agcnt(s)/common representative is hereby revoked. 

\~] IS hereby appointed. spcciHcally for the procedure before the International Prel.minai7 Examining Authoritv m addition to 
the agent(s)/common rcpreseniati vc appointed earlier. ^ J^cjuion to 



Name and address: (Famdy name folloM^d by given name Jor a legal emiry'. full oj^^^^ 
I he address must include postal code and name of country.) 



CECELIA GIRVTN ; JUPITER KONG 
DREW AMD NAPIER 
20 RAFFLES PLACE 
#17-00 OCEAN TOWERS 
SINGAPCiRE 048620 



Telephone No.: 

(65) 535 0733 



Facsimile No.: 

(65) 535 4906 



Teleprinter No.; 

(65) 533 0694 



Address for correspondence: Mark this check-box where no aecnt or common representative isTias been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent. '^PP^'ntea and the 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the iniemational preliminary examination to start on the basis of- 

El 

the international application as originally filed 
the description Q as onginally filed 

as amended under Article 34 



claims Q as originally filed 

as amended under Article 19 (together witii any accompanying statement) 
I I as amended under Article 34 

the drawings Q as originally filed 

I 1 as amended under Article 34 

The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3 . Q The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where (he time limit under Article 19 has not yet expired ) 
V^here no check-box is marked, international preliminary examination will start on the basis of the international application 
ar. onginally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Anicie .4 are received by the International Preiiminan/ Examining Authority before it has begun to draw up a written oninion 
or the international preliminary examination report, as so amended. punon 



Language for the purposes of international preliminary examination: E:NGLISH 
which IS the language in which the international application was filed. 



Q which is the language of a translation furnished for the purposes of international search. 
[3 which 15 the language of publication of the international application. 

D ^^'hichisthe language of the translation (to be ) furnished for the purposes of international preliminary exa^mination. 
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ANNEX 



Re : PCT International Application No. PCT/SG98/00045 

International Filing Date : Jxine 19, 1998 

Applicant refers to the March 10. 2000 Written Opinion issued by the 
international Preliminary Examining Authority in connection with the 
above- identified application. Applicant hereby submits the below 
response which applicant believes to fully overcome the rejections and 
objections raised. 

Please replace pages 47-65 with the replacement pages attached hereto as 
Pi^hlblt A. 

The Examiner stated that IPEA is of the opinion that the present 
application lacks unity a priori since the subject-matter of present 
claims is not directed to one single invention as required by Rule 13.1- 
13.3 PCT but covers two separate inventions not linked by a common 
inventive concept, namely: 

invention 1: major surface antigen of hepatitis B virus having 

at amino acid residue 14 5 arginine instead of 
glycine (mutated form of the major surface antigen 
of hepatitis B virus) (claims 1-9, 10, 12-22, 24- 
30, 35, 37-47, 49-74 complete); and 

invention 2: major surface antigen of hepatitis B virus which 

does not necessarily have at amino acid residue 145 
arginine in place of glycine but may have glycine 
instead of arginine at said position (wild-type 
form of the major surface antigen) (claims 11, 23, 
31-34, 36, 48 complete) 

In response, applicants respectfully traverse the International 
Preliminary Examination Authority's opinion that the subject 
application lacks unity of invention. Applicants contend that the 
claims relate to one invention or to a group of inventions so linked 



as to form a common inventive concept and therefore, there is unity 
of invention. It appears that the Examiner has separated the claims 
into the following two groups: group 1 containing claims 1-9, 10, 
12-22, 24-30, 35, 37-47, and 49-74; and group 2 containing claims 
11, 23, 31-34, 36 and 48. Applicants respectfully point out that 
the mutation of amino acid residue number 145 from glycine to 
arginine of the major surface antigen corresponds to the mutation of 
amino acid residue 319 of Seq ID No. 3 from glycine to arginine of 
the large surface antigen. The description of Figure 5 in the 
specifcation teaches that amino acid residue number 319 of Seq ID 
No. 3 of the large surface antigen also contains the glycine to 
arginine mutation. Page 24 of the specification teaches that the 
large surface antigen overlaps the middle surface antigen and major 
surface antigen. Accordingly, the glycine to arginine mutation at 
residue 145 of the major surface antigen corresponds to a mutation 
of residue 319 of the large surface antigen. Accordingly, the 
invention of claims 11, 23, 31-34, 36 and 48 which recite "an amino 
acid sequence comprising residues 298-320 of SEQ ID No: 3" forms a 
common inventive concept with the invention of claims 1-9, 10, 12- 
22, 24-30, 35, 37-47, and 49-74 since they both have the glycine to 
arginine mutation: the mutation of glycine to arginine at residue 
14 5 of the major surface antigen corresponds to a mutation of 
residue 319 of the large surface antigen. 



a) Novelty: 

The Examiner stated that it is evident from the date of deposit 
defined in claim 1 and in the description that the strain according 
to claim 1 already was available before the priority date of the 
present application. The Examiner stated correspondingly, claim 1 
lacks novelty (Art. 33(2) PCT) . The Examiner stated that moreover, 
from the description of the present application (see page 2, second 
paragraph) it appears that the major surface antigen of hepatitis B 
virus having at amino acid residue 145 arginine in place of glycine 
also was already available before the filing (priority) date of 
present application. The Examiner stated therefore, novelty of 



claims 21. 22, 24, 47, 73 and 74 cannot be acknowledged either. 
The Examiner stated with respect to claims 73 and 74 it is pointed 
out that an indication of use in a product claim is not considered 
suitable to limit the scope of such a claim (cf. Guidelines C-111 
4.8 PCT) . 

In response, applicants respectfully traverse the Examiner's above 
rejection. With regard to claim 1, applicants deposited the virus 
with an International Depository Authority as established under the 
Budapest Treaty on the International Recognition of the Deposit of 
Microorganisms for the Purposes of Patent Procedure. A copy of the 
deposit receipt is attached hereto as Exhibit B- The deposit did 
not make the virus available to the public before the priority date 
and therefore did not affect the novelty of the claimed invention. 
Accordingly, the claimed invention is novel. 

With regard to claims 21, 22, 24, 47, 73 and 74, applicants without 
conceding the correctness of the Examiner's position but to 
expedite prosecution of the s-abject application have hereinabove 
amended claims 21, 22, 24, 47 and 73 to recite the deposit 
Accession No. Applicants contend that the claimed mutant virus was 
not available to the public prior to its priority date since it was 
deposited with International Depository Authority as established 
under the Budapest Treaty on the International Recognition of the 
Deposit of Microorganisms for the Purposes of Patent Procedure. 
Applicants contend that this amendment obviates the above rejection 
and respectfully request that the Examiner reconsider and withdraw 
this ground of rejection. 

The Examiner stated claims 11, 23, 31-33, 34, 36 and 48 cannot be 
considered to be novel since the sequence defined in these claims 
corresponds to the amino acid sequence of the wild-type major 
surface antigen of hepatitis B virus, the wild-type major surface 
antigen per se, antibodies directed against said wild- type protein 
and methods for preparing such antibodies. 



Applicants respectfully contend that the invention of claims 11. 
23, 31-33. 34, 36 and 48 is novel. As discussed above the mutation 
of amino acid residue number 145 from glycine to arginine of the 
major surface antigen corresponds to the mutation of amino acid 
residue 319 of Seq ID No. 3 from glycine to arginine of the large 
surface antigen. The description of Figure 5 in the specification 
teaches that amino acid residue number 319 of Seq ID No. 3 of the 
large surface antigen also contains the glycine to arginine 
mutation. Page 24 of the specification teaches that the large 
surface antigen overlaps the middle surface antigen and major 
surface antigen. Accordingly, the mutation of glycine to arginine 
at residue 145 of the major surface antigen corresponds to a 
mutation of residue 319 of the large surface antigen. Therefore, 
these claims do not embrace the wildtype protein since they all 
contain the glycine to arginine mutation. 

b) Tn^P'-'^ive step; 

The Examiner stated the existence of the hepatitis B virus strain 
with the mutation at position 145 (arginine instead of glycine) was 
already known at the priority date of present application (see 
above) . The Examiner stated that moreover, the association of said 
strain with the development of acute hepatitis B also is )cnown in 
the art (see page 2, last paragraph of present application). The 
Examiner stated that thus, the provision of the mutated major 
surface antigen of said strain and/or screening methods appear to 
have been obvious to a person skilled in the art. The Examiner 
stated that therefore, present claims lack inventive activity and 
thus do not meet the requirements of Art. 33(3) PCT. 

in response, applicants contend that the claimed invention is 
inventive. As discussed above, the claimed viral strain was not 
available to the public before the priority date. Therefore, the 
sequence of this specific strain was not known xrntil it was 
isolated and sequenced. Therefore, the strain with an arginine to 
glycine mutation was also not known and therefore is inventive. 




Claims 4S. 46. fi^ and 66 

The Examiner stated that the scope of claims 45, 46, 65, 66 is 
unclear since it is now known whether said claims are directed to a 
method of identifying a chemical compound or whether they are 
directed to the use of chemical compounds in a method for the 
manufacture of medicament . 



In response, contend that the claims were sufficiently clear. 
Nevertheless, applicants without conceding the correctness of the 
Examiner's position but to expedite prosecution of the subject 
application have hereinabove amended ,the claims such that it is 
even more clear that they are directed to a method of identifying a 
chemical compound. Applicants contend that these amendments 
obviate the above rejection and respectfully request that the 
Examiner reconsider and withdraw this ground of rejection. 



Claims 47-48 

The Examiner stated that the term ^^derivative thereof used in 
claims 47 and 4 6 render a the scope of said claims unclear (Art. 6 
PCT) since it is not clear which peptides are covered by said 
expression and which are not. 

In response, applicants without conceding the correctness of the 
Examiner's position but to expedite prosecution of the subject 
application have hereinabove amended claims 47-48 such that they no 
longer recite the words "derivative thereof." Applicants contend 
that this amendment obviates the above rejection and respectfully 
request that the Examiner reconsider and withdraw this ground of 
rejection. 

rlaimg S '?. . ^4 and 62 

The Examiner stated the reference in claims 52, 54 and 62 should be 
checked (claims 45 and 46 are not directed to compositions but to 
methods and claim 61 does not relate to a method but to a use.) 
In response, applicants without conceding the correctness of the 
Examiner's position but to expedite prosecution of the subject 




application have hereinabove amended 
54 and 62. Applicants contend that 
above rejection and respectfully 
reconsider and withdraw this groiind of 




the references in claims 52, 
these amendments obviate the 
requ4 St that the Examiner 
rejection. 



EXHIBIT A 
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What is claimed is: 

1. An isolated strain of Hepatitis B virus designated Human Hepatitis 
B Virus Surface Antigen- ^S' -133 Oon Strain (Methionine to 
Threonine) and deposited under Accession Nos . P97121504, P97121505 
and P97121506 with the European Collection of Cell Culture on 15"^^ 
December 1997. 

2. An isolated nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from the 
amino acid sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position number 133 of 
such polypeptide is a threonine rather than a methionine. 

3. The isolated nucleic acid of claim 2, wherein the polypeptide is 
being encoded by nucleotides 155 through 835 of tae nucleic acid 
sequence designated SEQ. I.D, No. 1. 

4. The isolated nucleic acid of claim 3, comprising nucleotides "ACG* 
in position 551-553. 

5. The isolated nucleic acid of claim 2, wherein the nucleic acid is 
DNA. 

6. The isolated nucleic acid of claim 2, wherein the nucleic acid is 
RNA. 

7. The isolated nucleic acid of claim 5, wherein the nucleic acid is 
cDNA. 



The isolated nucleic acid of claim 5, wherein the nucleic acid is 
genomic DNA. 
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9. The isolated nucleic acid of claim 2, wherein the polypeptide 
has an amino acid sequence substantially identical to amino 
acid residues 174 through 400 of the amino acid sequence 
designated SEQ, I.D, No. 3. 

10. An isolated nucleic acid which encodes a peptide, wherein the 
peptide is encoded by a nucleic acid molecule con^^rising 
nucleotides 527 through 595 of SEQ. I.D. No. 1. 

11. An Isolated nucleic acid which encodes a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence designated 
SEQ. I.D. No. 3. 

12* A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface atntigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide is 
a threonine rather thaji a methionine and operatively linked to 
a promoter of RNA transcription. 

13 . A vector comprising an isolated nucleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. I.D, 
No. 1. 

14. The vector of claim 12 or 13, wherein the vector comprises 
viral DNA. 

15. A host vector system for the production of a polypeptide which 
comprises the vector of claim 12 ia a suitable host. 

16. A host vector system for the production of a peptide which 
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comprises the vector of claim 13 in a suitable host. 

17. A method of producing a polypeptide, which comprises growing 
the host vector system of claim 15 under suitable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced. 

18. A method of producing a peptide, which comprises growing the 
host vector system of claim 16 under suitable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced. 

19. A method of obtaining a polypeptide in purified form which 
comprises : 

(a) introducing the vector of claim 12 into a suitable host 
cell ; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c) recovering the polypeptide produced into step (b) ; and 

(d) purifying the polypeptide so recovered. 

20. A method of obtaining a peptide in purified form which 
comprises : 

(a) introducing the vector of claim 13 into a suitable host 
cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c> recovering the polypeptide produced into step (b) ; and 
(d) purifying the polypeptide so recovered. 

21. A purified polypeptide which is a mn.itant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
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is a threonine rather than a methionine - 

22. A purified polypeptide obtained, from the method of claim 19. 

23. A purified peptide, wherein the peptide has an amino acid 
sequence comprieing amino acid residues 298 throiigh 320 of the 
amino acid sequence designated SEQ. I,D- No,: 3* 

24. A purified polypeptide obtained from the method of claim 20 

25. An oligonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a iinique sequence of nucleotides 
within a nucleic acid which encodes a polypeptide which is a 
mutcint major s^'orface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine rather than a 
methionine, without hybridizing to any sequence of nucleotides 
within a nucleic acid which encodes the major surface antigen 
of a wildtype hepatitis B virus. 

26 - The oligonucleotide of claim 25 comprising nucleotides 527 
through 595 of SEQ* I-D. No. 1. 

27. A method of obtaining antibodies to a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, and not to the major surface antigen of a wildtype 
hepatitis B virus, comprising: 

(a) obtaining the polypeptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 



28. 



29. 
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against the purified polypeptide; 
(c) collecting the produced antibodies; 

: con^lnin/ the produced «,elWi.. and the purified 
polypeptide under conditions to for™ a co»,plex; and 
detuning which produced ^tibodie. form a ^^^J^'^ 
the purified polypeptide so ee to obtain antibodies to 

the polypeptide. 

The method of claim 27, therein the polypeptide ^'^"^ 
Inccded by nucleotides 15S through 635 of the nucle.c acid 
Bequenoe designated SBQ. I.D. No. 1. 

The ..thod of clai. 27, wherein the polypeptide has an amino 
ecid se^ence substantially identical to amino J'"^^" 
174 through «0 of the amino acid salience designated SBQ. 

I.D. No . 3 . 

_.*.v.^^ -T=-iT« 0-7. wherein the organism comprises a 
rabbit or a mouse. 

^ method of obtaining antibodies to a peptide. 

peptide has an amino acid sequence co^rising 

residues 258 through 320 of the amino acid sequence designated 

SEQ. I-D. NO. 3, comprising: 

(a) obtaining the peptide in a purified form; 

(b) immunizing an organism capable of producxng antxbodxes 
against the purified peptide; 

(c) collecting the produced antibodies; * 

(d) combining the produced antibodies and the pur.fied 
peptide under conditions to form a coii?>lex; and 

(e) determining which produced antibodies form a conplex with 
the purified peptide so as to obtain antibodies to the 
peptide - 

The method of claim 31. wherein the organism comprises a 
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rabbit or a mouse. 



33. The antibodies obtained in claim 27 or 31. 

34. Monoclonal antibodies of the antibodies of claim 33. 

35. Antibodies capable of detecting a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, and incapable of detecting the major surface 
antigen of a wildtype hepatitis B virus. 

36. Antibodies capable of detecting a peptide, wherein the peptide 
has an amino acid sequence comprising amino acid residues 298 
through 320 of the amino acid sequence designated SEQ. I.D. 
No. 3 . 

37. Use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 13 3 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject is infected with 
a strain of Hepatitis B virus designated Human -Hepatitis B 
Virus Surface Antigen- ' S ' -13 3 Oon Strain (Methionine to 
Threonine) , wherein such determination comprises: 

(a) obtaining an appropriate nucleic acid sample from the 
sub j ect ; and 

(b) determining whether the nucleic acid sample from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant xrvajor surface antigen of a 



strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather 
than a methionine- 

The use of claim 37, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) corqprises: 

(i) contacting the mRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 
mRNA to the oligonucleotide so as to form a 
complex; 

(ii) isolating the complex so formed; and 

(ill) identifying the mRNA in the isolated complex so as 

to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 
polypeptide. 

The use of claim 37, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) comprises: 
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(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid sample is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

40 • The use of claim 37, wherein the determining of step (b) 
comprises : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

41. Use of an antibody that recognizes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather thcin a 
methionine for determining whether a siibject is infected with 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- » S ' -133 Oon Strain (Methionine to 
Threonine) , wherein such determination comprises: 

(a) obtaining an appropriate sairplc* from the subject; and 

(b) determining whether the sample from step (a) is, or is 
derived from, a nucleic acid encoding a polype'ptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample \ander appropriate conditions to 
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bind to the zmtibodies of claim 35 or 36 so as to 
determine whether a subject is infected. 

The use of claim 37, 38 or 41, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 
marker. 

The use the claim 42, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme. 

The use of claim 37, wherein the sample comprises blood, 
tissue or sera. 

use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 

...j, T ♦.jv^o Ts ^r^f-iie -sn +-Via*- the gmino acid at position 

number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject has a 
predisposition for hepatocellular carcinoma, which comprises: 

(a) obtaining an appropriate nucleic acid sample from the 
siibject; and 

(b) determining whether the nucleic acid sannple from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather 
than a methionine. 

The use of claim 45, wherein the nucleic acid sarnple in step 
(a) comprises mRNA corresponding to the transcript of DNA 
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encoding a polypeptide which is a nnatant ™a3or surface antigen 
of a strain of hepatitis B virus, such polypeptide havxng an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus xn 
that the amino acid at position number 133 of such P^lYP^P^J^^ 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) , which cotiprises: 

(i) contacting the mRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 

to the oligonucleotide so as to form a 
complex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolate,i complex so as 
to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 
polypeptide . 

* „v,--r*.^n the nucleic acid sample in step 

(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
a threonine, rather than a methionine, and wherein the 



determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid sample is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

48. The use of claim 45, wherein the determining of step (b) 
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comprises : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting ainplified nucleic acid. 

use of an antibody that recognizes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide is 
a threonine, rather than a methionine for determining whether 
the subject has a predisposition for hepatocellular carcinoma, 
wherein such determination comprises: 

(a) obtaining an appropriate sample from the subject; and 

(b) determining whether the sample from step (a) is, or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 35 or 36 so as to 
determine whether the subject subject has a 
predisposition for hepatocellular carcinoma. 

The use of claim 46, 47 or 49, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 

marker . 
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The use of claim 50, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme. 



52. The use of claim 45, wherein the sample comprises blood, 
tissue or sera. 

53 A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of treating infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- • S - -133 Oon Strain (Methicnlne to 
Threonine) wherein the method for identifying the chemical 
compound comprises: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating infection by the viral strain. 

54. A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of preventing infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus surface Antigen- • S ' -133 Oon Strain (Methionine to 
Threonine) , wherein the method for identifying the chemical 
compound corr^rises : 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
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polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

detecting specific binding of the chemical compound to 
the polypeptide; and 
(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of preventing infection by the vital strain. 

55. A method for identifying a chemical cottpound for use in the 
manufacture of a medicament capable of treating hepatocellular 
carcinoma wherein the method for identifying the chemical 
compound comprises r 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and. 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating hepatocellular carcinoma. 

56. A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of preventing 
hepatocellular carcinoma, wherein the method for identifying 
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the =he.i=al con^und ^ surface 

,a, ;':^^^: f:rLpatitis b vi^us. such 

'"IZlull hrvliTa^ino acid serene, which di«ar= 

polypeptide having «" _.ior surface antigen 

from the amino acid sequence of a major s 

of a wildtyp. hepatitis B viru. in 

position nu^er i» =f such P» VPeptid'Js^;^^ 

^at-Hf*r- than a methionine^ wicn i^xi^ 

unaer conditions perrritting binding betwe 

1 and the chemical conipound; 

ret^tlng s^i n= binding of the chemical confound to 

the '.^^j,^ <,i,,„i„l cor-pound inhibits the 

determining "'''^^'^ ^^^^^"^ , confound which 

r/f,:::re\rpre.ririnfLion by the vlral strain. 

. co^sition c.^-- -rrreprtri:".'' t:::. ri 



(b) 
(c) 



58. 



59 



c3iiT-Face antigen ot a bu . . 4, ^4-Ff--ra from 

""i^.«tide having an amino acid sequence which differs fr 
polypeptide having a gurface antigen of a 

the amino acid sequence of a major surfa i^ion 
.ildtype hepatitis B virus in that -^^^^^^J^^^J^,^ . 
nur^er 133 of such polypeptide is a ^^^-^^^^^^J^^^^^^ ,o 
methionine, the an^unts of such ^^^^^^^^^^^^^^^^^ .nd a 

stimulate or enhance antibody production m a subj 
pharmaceutically acceptable. 

. coc^osition co^rising a peptide, ■'^-fi;^^^^:llT:ZZ 
amino acid se^ence comprising ^^.7 I n. »0. 3., 

3.0 of the amino acid -<^-- .^"tf/^/^tf to s imulate or 
the amounts of such peptide being effective to 
enhance antibody production in a subject, 
pharmaceutically acceptable. 

. composition comprising the ,^^^0" 
the method of claim 5S in an amount effective 



-49- 

Hepatocellular carcino^ and a phar^ceutically effective 

carrier. 

r^arrriVal r^^nl a pHa^ceuticall, effective 

carrier. 

^ co^csiticn ccn^rieing the chemical co^und ^^-^^''^^ ^ 
\ .h^rt of claim 53 in an amount effective to treat 
the """/^ °' deaignatud Hu^ Hepatitis B Viru= 

strain of hepatitis a vx^li r» ^.^ TVir-^rtnine) 

surface fintigen- ■ -133 Oon Strain (Methionine to Threonine) 
and a pharraaceutically effective carrier. 

. co^osition oo^rlalng the ^-^'^J^^^^^J^TlrJ^Z 
^v,^ method of claim 54 in an amount effective to p 
rfecTl ^ a -aln Of hepatltla B^vi^e^^^^ 

rri::Le\oTr:on:::rrna :';ha-r;.;euticall. effective 

carrier. 

. . X ^1^;^ c;7 or- 58 for treating a 

use of the composition of claim 57 or r 
r ,ect infected with a strain of He.-- « virus ^signated 
Human Hepatitis B Virus Surface Antigen 
(Methionine to Threonine) . 

. . c .-la-!™ c^ 1-reatinq a subject infected 
use of the coTT?)Osition of claim 61 treating «* j 

• « h a strain of hepatitis B virus designated " 

*.^-i--!r,^Tn. 'R» -133 Oon strain (Methionine 
B Virus Surface Antigen- s v^^" 

Threonine) . 



5 . Use 



use of the co,nposition of claim 57 or 58 for preventing 
rnfection by a^train of Hepatitis B virus designated Hun«n 
;,:patitL B Virus surface ^tigen- 'S- -133 Oon strain 
(Methionine to Threonine) in a subject. 
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Uee of the compositton of claim 62 for preventing infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus surface Antigen- ' S • -133 Oon Strain (Methionine to 
Threonine) in a subject. 

Use of the composition of claim 57 or 58 for treating a 
subject with hepatocellular carcinoma. 

use of the coirpositlon of claim 59 for treating a subject with 
hepatocellular carcinoma. 

use of the composition of claim 57 or 59 for preventing 
hepatocellular carcinoma in a subject. 

use of the composition of claim 60 for preventing 
hepatocellular carcinoma in a subject. 

A method of screening bodily fluids from a subject for a 

/V iiKSk.i'v.' TT_-,-«- < •! a o virus 

strain of hepatitis B virus aeBigna'-^" 

surface Antigen- • S • -133 Oon Strain (Methionine to Threonine) 

which comprises: 

(a) obtaining an appropriate sample of bodily fluid from the 

subject; . . • 

(b) determining the presence of a polypeptide whxch xs a 
mutant major surface antigen of a strain of hepatitxs B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a ma] or 
surface antigen of a wildcype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine in the sample of 
step (a) so as to screen the sample for the strain. 

The method of claim 71, wherein the bodily fluid cotr^rises 
■ blood, sera, or a nucleic acid sample of blood or sera. 



73 



-51- 



74 . 



A hepatitis vaccine, con^^rising a mutant form of the surface 
antigen of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the wildtype amino acid 
sequence of the major surface antigen of hepatitis B in that 
the amino acid at position number 133 of such., polypeptide is 
a threonine rather than a methionine. 

The vaccine of claim 73, further comprising an adjuvant. 
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June 5, 2000 
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JOHN ft. OAftOCB 

seiomnc advisor 

ALAN Dw MHXER, rH.&. 
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VTA FACSIMILE 

Mr. Phua Wee Chuan 
Attorney- General Singapore 
1 Coleman Street #10-00 
Singapore 179803 

Re: PCT international Application No. PCT/SQ98/00045, filed 
June 19, 1998 on behalf of The Govemment of the Republic 
of Singapore, et al., for A Vaccine- Induced Hepatxtis^B 
Viral Strain and Uses Thereof - Your nei. 
Ar,/rTV/flM2Q /Mnw/i 997/17 Vol. 10; — giir Pggl^^t i ?4«0-PCT L. 

Dear Mr. Phua: 

Thank you for your April 20 and May 12, 2000 letters. In response, 
I enclose a draft Amendment in Response to March 10, 2000 Written 
Opinion issued by the European Patent Office in connection with the 
above- identified application. We trust that this draft will enable 
you to prepare and file a response to the March 10, 2000 Written 
Opinion prior to the Juna 10. 2000 deadline for doing so. 

We have enclosed the revised claims as RxhibJlt h- I have also 
enclosed a claims worksheet for your convenience. 

Please note that we do not have a conplete prosecution file for the 
subject application. The enclosed response is based on the premise 
that the virus was deposited with an International Depository 
Authority as established under the Budapest Treaty on the 
International Recognition of the Deposit of Microorganisms for the 
Purposes of Patent Procedure such that the virus was not available 
to the public prior to the priority date. 

Please attach a copy of the deposit receipt as Bxhj.frit B of the 
response . 

In addition, we note that the priority date for the subject 
application is June 19, 1998. The deadline for entering the 
national or regional stage, whichever was appropriate, for the 
subject application under Chapter I of the Patent Cooperation 
treaty was twenty months (20) or twenty one (21) months from the 
priority date, i.e. February 19, 2000 or March 19, 2000. 
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Mr. Phua Wee Chuan 
Jiuie 5, 2000 
Page 2 

If you did not enter the national or regional stage under Chapter 

I and instead filed a Demand for an International Preliminary 
Examination under Chapter II of the Patent Cooperation Treaty by 1^ 
months from the priority date, i.e. January 19, 2000, the deadline 
for entering the national or regional stage, whichever is 
appropriate, in the elected countries is thirty (30) or thirty-one 
(31) months from the priority date, i.e. December 19, 2000 or 
January 19, 2001, depending on the specific coiintry or region in 
question . 

Please advise us whether the subject application is proceeding 
under Chapter I or Chapter II- 

Please note that there is no United States patent application 
pending. The deadline for entering the United States under Chapter 

II would be December 19, 2000. Please advise \is whether you wish us 
to enter the subject application into the United States by this 
deadline. We will take no action with respect to the entering the 
subject application in the United States unless we receive written 
instructions from you to do so. 

Please note that failtire to enter the national or regional stage in 
these countries or regions by the applicable deadlines will result 
in the abandonment of all patent rights in these countries or 
regions otherwise available based on the sxabject PCT Application, 

Please acknowledge receipt of this facsimile and the enclosures by 
return facsimile. 

If you have any questions or comments, please contact us. 



Sincerely, 



JPW/SHS :cf 
Enclosures 
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[DATE1 

Our Reference 



^^^^ ' iS7ciV/aM20/MOH/1997/l7 Vol.6 



Sir: 



Re-, international Application No. PCT/SG98/0004S 
international Filing Date= June 19, 1998 



..„=ll=ant refers to the Harch 10, SOOO Written Opinion issued by 
S InteUt^onal Preliminary Examining Authority in cor^ect.on 
with the above- identified application. Applicant hereby sub^t. the 
::it response which applicant believes to fully overcome the 
rejections and objections raised. 

Please replace pages 47-65 with the replacement pages attached 
hereto as R?^tiibj.t .ft. 

The Examiner stated that the IPBA is of the opinion that the 
present application lacks unity a priori since the sub.act-matter 
of present claim, is not directed to one single invention as 
reXd by Lie 13.1-13.3 PCT but covers two separate inventions 
not linked by a common inventive concept, namely: - 

invention l- major surface antigen of hepatitis B virus 
having at amino acid residue 145 arginine 
instead of glycine (mutated form of the major 
surface antigen of hepatitis B virus) (claims 
1-9, 10, 12-22, 24-30, 35, 37-47, 49-74 
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Filed: Jvine 19. 1998 
Page 2 

cottqplete) ; and 

invention 2. n«jor surface antigen of hepatitis B virus 
which does not necessarily have at amino aci<a 
residue 145 arginine in place of glycine but 
tnay have glycine instead of arginine at said 
position (wild-type form of the major surface 
antigen) (claims H, 23. 31-34. 36. 48 
complete) 

m response, applicant, respactfully t™. the "^"-^^f 
preliminary E^camination Authority 8 opinion ''^V 
application lack, unity o£ invention. Applicant. ^l^' 
cfai^a relate to one invention or to . group c£ i-^"-; « 
linked aa to form . co^on inventive concept and therefore, there 

. .... . Tt aooears that the Examiner has separated 

.he Claims into the following two groups: group 1 contaxnxng claxms 
1-9 10, 12-22, 24-30, 35, 37-47, and 49-74; and group 2 containing 
claims 11, 23, 31-34. 36 and 48. Applicants respectfully poxnt out 
that the nn^tation of amino acid residue number 145 ^-^^^^^^^ 
arginine of the major surface antigen corresponds to the mutation 
of amino acid residue 319 of Seq ID No. 3 from glycine to arginxne 
of the large surface antigen. The description of Figure 5 in the 
specification teaches that amino acid residue number 319 of Seq ID 
NO 3 of the large surface antigen also contains the glycine to 
arginine mutation. Page 24 of the specification teaches that the 
large surface antigen overlaps the middle surface antigen and major 
surface antigen. Accordingly, the glycine to arginine mutation at 
residue 145 of the major surface antigen corresponds to a mutation 
of residue 319 of the large surface antigen. Accordingly, the 
invention of claims 11, 23, 31-34, 36 and 48 which recite "an ammo 
acid sequence comprising residues 298-320 of SEQ ID NO:3« forms a 
common inventive concept with the invention of claims 1-9, 10, 12- 
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Applicants^ The Qovemmeat of the Republic of Singapore 
Re: international Application No. PCT/SG98/00046 
Filed: Jiine 19, 1998 
Page 3 

22, 24-30, 35. 37-47, and 49-74 since they both have the glycine to 
arginine Inutation: the mutation of glycine to arginine at residue 
145 of the major surface antigen corresponds to a mutation of 
residue 319 of the large sTirface antigen - 



a) Unwltiv; 

The Examiner stated that it is evident from the date of deposit 
defined in claim 1 and in the description that the strain according 
to claim 1 already was available before the priority date of the 
present application. The Examiner stated correspondingly, claim 1 
lacks novelty (Art. 33(2) PCT) . The Examiner stated that moreover, 
from the description of the present application (see page 2, second 
paragraph) it appears that the major surface antigen of hepatitis 
B virus having at amino acid residue 145 arginine in place of 
glycine also was already available before the filing (priority) 
date of present application. The Ex-miner stated therefore, 
novelty of claims 21. 22. 24, 47, 73 and 74 cannot be acknowledged 
either. The Examiner stated with respect to claims 73 and 74 it is 
pointed out that an indication of use in a product claim is not 
considered suitable to limit the scope of such a claim (cf. 
Guidelines C-111 4.8 PCT). 

in response, applicants respectfully traverse the Examiner's above 
rejection, with regard to claim 1, applicants deposited the virus 
with an International Depository Authority as established under the 
Budapest Treaty on the International Recognition of the Deposit of 
Microorganisms for the Purposes of Patent Procedure. A copy of the 
deposit receipt is attached hereto as R»axibi,t._R. The deposit did 
not make the virus available to the public before the priority date 
and therefore did not affect the novelty of the claimed invention. 
Accordingly, the claimed invention is novel. 
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Re : International Application No. *PCT/SOTB/aa04^ 
Filed: Jxane 19r 1998 
Page 4 

With regard to claims 21,22,24,47,73 and 74, applicants without 
conceding the correctness of the Examiner's position but to 
expedite prosecution of the STJibject application have hereinabove 
amended claims 21, 22, 24, 47 and 73 to recite the deposit 
Accession No. Applicants contend that the claimed mutant virus was 
not available to the public prior to its priority date since it was 
deposited with International Depository Authority as established 
under the Budapest Treaty on the International Recognition of the 
Deposit of Microorganisms for the Purposes of Patent Procedure. 
Applicants contend that this amendment obviates the above rejection 
and respectfully request that the Examiner reconsider and withdraw 
this groiond of rejection. 

The Examiner stated claims 11, 23, 31-33, 34, 36 and 48 cannot be 
considered to be novel since the sequence defined in these claims 
corx«Bponds to the amino acid sequence of the wild-type major 
surface antigen of hepatitis B virus, the wild- type major surface 
antigen per se, antibodies directed against said wild- type protein 
and methods for preparing such antibodies. 

Applicants respectfully contend that the invention of claims 11, 
23, 31-33, 34, 36 and 48 is novel. As discussed above the mutation 
of amino acid residue number 145 from glycine to arginine of the 
major surface antigen corresponds to the mutation of amino acid 
residue 319 of Seq ID No. 3 from glycine to arginine of the large 
surface antigen. The description of Figure 5 in the- specification 
teaches that amino acid residue number 319 of Seq ID No, 3 of the 
large surface antigen also contains the glycine to arginine 
mutation. Page 24 of the specification teaches that the large 
surface antigen overlaps the middle surface antigen and major 
surface antigen. Accordingly, the mutation of glycine to arginine 
at residue 145 of the major surface antigen corresponds to a 
mutation of residue 319 of the large surface antigen. Therefore, 
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Ex,mln,r.B posi.=ion but to «cpedlte prosecution of the m*3«=t 

herein,^ >^ t.. ,^1™ 
-. .-hat thev are directed to a method of identifying 
*»ven more clear that tncy a-te v*j.i«!i«-ta^ 

rle^ical confound, ^pllcants contend that these .^^^ents 
Obviate the above .ejection and respectfully J""' 
Examiner reconsider and withdraw this ground of reiectxon. 



^^.-^^ the term -derivative thereof" used in 

The Examiner stated tnat cue tciui ^ 

Claims 47 and 48 render, the scope of said clai^ J"'^^^ 
PCT) Since it is not clear which peptide, are covered by said 

expression and which are not. 

^ =,«r,ii cants without conceding the correctness of the 
In response, applicants wiciwi^u -t,b-4-ct 
oosltion but to expedite prosecution ot the subject 
Implication have hereinabove amended claims 47-48 such that they no 
longer recite the words "derivative thereof.' Applicants contend 
that this amendment obviates the above rejection -"^J-^^^"""^ 
request that the Examiner reconsider and withdraw this ground of 

rejection. 

^::::a:L"^.e reference in claims and sh^ld ^ 

checked (Claims 45 and 46 are not directed to compositions but to 
methods and claim 61 does not relate to a method but. to a use.) 

in response, applicants without conceding the correctness of the 
Examiner- s position but to expedite prosecution of the sub:)ect 
application have hereinabove amended the references in claims 52. 
54 and 62. Applicants contend that these amendments obviate the 
above rejection and respectfully request that the Examiner 
reconsider and withdraw this ground of rejection. 
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Ts/clai.. ao not e^.ace the wildt^pe pro.eln since t.e. aU 
contain the glycine to arginine nuatatxon. 

b) laventiza-atsp: h*.DAtitis B virus strain 

„ich th. ™.tati=n ^«B«.t application te.e 

already lcno«n at the priority oa ► ,,.„.ation of said 

a^e, . The E«^er stated that y^,^ in 

3train witH t.e -^^fTUa^^roHra Application, . 

art (see ^'^^ ^/^XJ Z t:.J^<"^ o. the stated ^ajor 
^.a^ner stated ^"-^ f^^^^"" ,„eening n.thods appear to 

surface antigen o£ said strain an / Examiner 
...e .een odious to a pe.son - - ^^^^^^^^ 

stated that therefore, present <=1*^"«^^ 
thus do not meet the requirements of Art - 33 (3) PCT. 

hHat the ciaixned invention is 
in response, applicants '"^f ^'^""^^ ^^^^ 3„aln was not 

inventive. A, discussed a^ve the ^^^^ ^^^^ ,he 

available to the ^^'-^.^^^H^^ Ts "ot ^o«n until it was 
ee^ence of this ^'^^^^^^ ^ strain with an arginine to 

i..lated =;^^:f;^,,rnrt Lo™ and therefore is inventive. 

glycine ntutation was axso ii^^. 



<-Hai- the scope of claims 
The Examiner stated ^hat J ^^^.^ to 

unclear since .t xs not ^^^^ J*^^ ^l^.^her they are 

a method of identifying a chemical compoun 
directed to the use of chemical compounds m a method 
manufacture of a medicament. 

. A i-v,«t the claims were sufficiently clear, 
in response, contend that the claim ^«™ctness of the 

Nevertheless, applicants without conceding the correctnes 
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Respectfully submitted 



[namel 
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Tniat Is claimed is* 

1 An isolated strain of Hepatitis B virus designated Hun«in 
Hepatitis B Virus Surface Antigen- 'S' -133 Oon Strain 
(Methionine to Threonine) and deposited under Accession No. 



2 . 



3 



4 



An isolated nucleic acid encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine rather than a 
methionine . 

The isolated nucleic acid of claim 2, wherein the polypeptide 
is being encoded by nucleotides 155 through 835 of the nucleic 
acid sequence designated SEQ. I.C- No. 1. 

The isolated nucleic acid of claim 3, comprising nucleotides 
"ACG** in position 551-553. 



5. The isolated nucleic acid of claim 2, wherein the nucleic acid 
is DNA. 

6, The isolated nucleic acid of claim 2, wherein the nucleic acid 
is RNA. 

7, The isolated nucleic acid of claim 5, wherein the nucleic acid 
is cDNA. 

8. The isolated nucleic acid of claim 5, wherein the nucleic acid 
is genomic DNA. 



wvHNna *« aadooo'woaj ^.c*6t ee-se-Nnr 



ClOd IC8CZ. ON XH/XLl SCUO SflX 00. 90/90 



-36 



9. 



10 



11, 



12 



The isolated nucleic acid of claim 2, wherein the polypeptide 
has an amino acid sequence substantially identical to amino 
acid residues 174 through 400 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide is encoded by a nucleic acid molecule coni)rising 
nucleotides 527 through 595 of SEQ. I.D. No. 1. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence designated 
SEQ- I.D. No. 3. 

A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
«rid aeouence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide is 
a threonine rather than a methionine and operatively linked to 
a promoter of RNA transcription. 

13. A vector comprising an isolated nucleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. I.D. 
No. 1. 

14. The vector of claim 12 or 13, wherein the vector comprises 
viral DNA. 

15. A host vector system for the production of a polypeptide which 
comprises the vector of claim 12 in a suitable host. 

16. A host vector system for the production of a peptide which 
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cotnprises the vector of claim 13 in a suitable lioat. 

17 A method of producing a polypeptide, which conprises growing 
the host vector system of claim 15 under suitable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced. 

18 A method of producing a peptide, which comprises growing the 
host vector system of claim 16 under suitable conditions 
permitting production of the polypeptide and recovering the 

polypeptide so produced. 

19. A method of obtaining a polypeptide in purified form which 

comprises: - v. 

(a) introducing the vector of claim 12 into a suitable host 

{b> cultlring the resulting host cell so as to produce the 
polypeptide; 

(c) recovering the polypeptide produced into step vo; ; «ix« 

(d) purifying the polypeptide so recovered. 

20. A method of obtaining a peptide in purified form which 

comprises; . , -, t. «- 

(a) introducing the vector of claim 13 into a suitable host 

cell; 

(b) culturing the resulting host cell so as to produce the 

polypeptide ; 

(c) recovering the polypeptide produced into step (b) ; and 

(d) purifying the polypeptide so recovered. 

21 A purified polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 



1 Bc^ t z - a I 



wvHNna a3J003'Woaj ^.C'Bi 00-30-Nnr 



'SIOQ ON XH/XIl St'-lO WX 00. 90/90 



23. 



24, 
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is a threonine rather tham a methionine. 

22. A purified polypeptide obtained from the method of claim 19. 

A purified peptide, wherein the peptide has an amino acid 
sequence con5,ri8ing amino acid residues 298 through 320 of the 
amino acid sequence designated SBQ. I.D. No.: 3. 

A purified polypeptide obtained from the method of claim 20 

An oligonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a unique sequence of nucleotides 
within a nucleic acid which encodes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine rather than a 
tnethionine. without hybridizing to any sequence of nucleotides 
within a nucleic acid which encodes the major surface antigen 
of a wildtype hepatitis B virus. 

The oligonucleotide of claim 25 comprising nucleotides 527 
through 595 of SEQ. I.D. No. 1. 

27. A method of obtaining antibodies to a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, and not to the major surface antigen of a wildtype 
hepatitis B virus, coiTT>rising: 

(a) obtaining the polypeptide in a purified form; 

immunizing an organism capable of producing antibodies 



26 . 



(b) 
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against the pvirified polypeptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
polypeptide under conditions to form a complex; and 

(e) determining which produced antibodies form a complex with 
the purified polypeptide so as to obtain antibodies to 
the polypeptide. 

The method of claim 27, wherein the polypeptide is being 
encoded by nucleotides 15S through S35 of the nucleic acid 
sequence designated SEQ. I.D. No. 1. 

29. The method of claim 21. wherein the polypeptide has an amino 
acid sequence substantially identical to amino acid residues 
174 through 400 of the amino acid sequence designated SEQ. 
I.D. No . 3 . 

-rv^ r„^^\.r>^ rtf fTiaim 27. wherein the organism comprises a 

rabbit or a mouse- 

31. A method of obtaining antibodies to a peptide, wherein the 
peptide has an amino acid sequence coinprising amino acid 
residues 2 98 through 320 of the amino acid sequence designated 
SEQ. I.D. No. 3, comprising: 

(a) obtaining the peptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 
against the purified peptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
peptide under conditions to form a complex; and 

(e) determining which produced antibodies form a complex with 
the purified peptide so as to obtain antibodies to the 
peptide . 

32. The method of claim 31, wherein the organism comprises a 
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4 

rabbit or a mouse. 



33. The antibodies obtained in claim 27 or 31. 

34. Monoclonal antibodies of the antibodies of claim 33. 

35. Antibodies capable of detecting a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, and incapable of detecting the major surface 
antigen of a wildtype hepatitis B virus. 

36. Antibodies capable of detecting a peptide, wherein the peptide 
has an amino acid sequence comprising amino acid residues 298 
through 320 of the amino acid sequence designated SEQ. I.D. 



No. 3 . 



37. Use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject is infected with 
a strain of Hepatitis B virus designated Human- Hepatitis B 
virus Surface Antigen- ' S ' -133 Oon Strain (Methionine to 
Threonine), wherein such determination comprises: 

(a) obtaining an appropriate nucleic acid sample from the 
sub j ect ; and 

(b) determining whether the nucleic acid eanple from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
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39 



Strain of hepatitis B virus, .uch polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at posxtion 
number 133 of such polypeptide is a threonine, rather 
than a methionine. 

The use of claim 37, wherein the nucleic acid sample in »t^ 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus xn 
that the amino acid at position number 133 of such polypeptide 
threonine, rather than a methionine, and wherexn the 



XB a 



determining of step (b) comprises: 

(i) contacting the mRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 
noajA to the oligonucleotide so as to fc. a 
coital ex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolated complex so as 
to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 

polypeptide . 

The use of claim 37, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antxgen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus xn 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) comprises: 
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(i) translating the inRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) con?>aring the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid sample is, or is derived from, a 
nucleic acid which encodes the polypeptide- 

40. The use of claim 37, wherein the determining of step (b) 

comprises : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

41. Use of an antibody that recognizes a polypeptide which is a 
niutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject is infected with 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- ' S ' -133 Oon Strain (Methionine to 
Threonine) , wherein such determination comprises: 

(a) obtaining an appropriate sample from the subject; and 

(b) determining whether the sattple from step (a) is, or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample under appropriate conditions to 
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bind to the 2uitibodies of claim 35 or 36 so as to 
determine whether a subject is infected. 

42. The use of claim 37, 38 or 41, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 
marker. 

43. The use the claim 42, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme. 

44. The use of claim 37, wherein the sample comprises blood, 
tissue or sera. 

45. Use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface soitigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject has a 
predisposition for hepatocellular carcinoma, which conprises: 

(a) obtaining an appropriate nucleic acid sanple from the 
subject; and 

(b) determining whether the nucleic acid sample from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a muteuit major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather 
than a methionine. 

46. The use of claim 45, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
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encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a Tnajor surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) , which comprises: 

(1) contacting the mRNA with the oligonucleotide of 

claim 25 under conditions permitting binding of the 
mRNA to the oligonucleotide so as to form a 
complex; 

(ii) isolating the complex so formed; and 

(ill) identifying the mRNA in the isolated complex so as 

to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 
polypeptide. 

47. The use of claim 45, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) con^rises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid saTT¥)le is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

48. The use of claim 45, wherein the determining of step (b) 
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cou5>risee : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting ainplified nucleic acid. 

49. Use of an antibody that recognizes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide is 
a threonine, rather than a methionine for determining whether 
the sxibject has a predisposition for hepatocellular carcinoma, 
wherein such determination comprises: 

(a) obtaining an appropriate sample from the subject; and 

(b) determining whether the sample from step (a) is, or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 35 or 36 so as to 
determine whether the e\ibject subject has a 
predisposition for hepatocellular carcinoma. 

50. The use of claim 46, 47 or 49, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 
marker . 
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51 The use o£ claim 50, -herein the aetectable Trarker 1« e 
radioactive isotope, a fluorophor or an enzyme. 

The use of Claim 4S, wherein the sanple con*rise. blood, 
tissue or sera. 



52. 



53 



A method for identifying a chemical compound for use in the 
l::facture of a medicament capable of treating ^^l^^^^^ 
a strain of Hepatitis B virus designated Human Hepatitis B 
Vila surface Antigen-. S. -13. Oon strain (Methionine to 
Leonine, wherein the method for identifying the chemical 

compound con^rises: ^^^^^ ati-rface 

(a) contacting a polypeptide which is a nnitant major surface 
«-F * Strain of hepatitis B virus, such 
antigen of a strain oi f ^^ffors 
polypeptide having an amino acid sequence which differs 
fron. the amino acid sec^ence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid 
position nuni,er 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical cou^oun. 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to 

the polypeptide; and , v.->,i*-« the 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating infection by the viral strain. 

A method for identifying a chemical compound for use in the 
^nuf acture of a n^edicament capable of preventing -^-^^^ 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus surface Antigen- S ' -133 Oon Strain (Methionine to 
Threonine) , wherein the method for identifying the chemical 
cornpoiind conprises 
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(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus. such 
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polypeptide having an aniino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical conT>ound which 
is capable of preventing infection by the viral strain. 

A method for identifying a chemical cottpound for use in the 
manufacture of a medicament capable of treating hepatocellular 
carcinoma wherein the method for identifying the chemical 

conrpound comprises: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and. 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating hepatocellular carcinoma. 

56. A method for identifying a chemical coinpound for use in the 
manufacture of a medicament capable of preventing 
hepatocellular carcinoma, wherein the method for identifying 
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the chemical compound comprisea: 

(a) contacting a polypeptide which is a nutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which dxf fers 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical con^und; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of preventing infection by the viral strain. 

57 A coiTposition conprising a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, the amounts of such polypeptide being effective to 
stimulate or enhance antibody production in a subject, and a 
pharmaceutical ly acceptable. 

55. A composition comprising a peptide, wherein the peptide has an 
amino acid sequence comprising amino acid residues 298 through 
320 of the amino acid sequence designated SEQ. I.D. NO. 3.. 
the amounts of such peptide being effective to stimulate or 
enhance antibody production in a subject, and a 
pharmaceutical ly acceptable. 

59. A composition comprising the chemical compound identified by 
the method of claim 55 in an amount effective to treat 
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hepatocellular carcinoma and a pharmaceutical ly effective 



carrier. 



A coinpositian comprising the chemical compound identified by 
the method of claim 56 in an amount effective to prevent 
hepatocellular carcinoma and a pharmaceutically effective 
carrier. 

A composition comprising the chemical con^>ound identified by 
the method of claim 53 in an amount effective to treat a 
strain of hepatitis B virus designated Human Hepatitis B Virus 
surface Antigen- • S • -133 Oon Strain (Methionine to Threonine) 
and a pharmaceutically effective carrier. 

A composition comprising the chemical compound identified by 
the method of claim 54 in an amount effective to prevent 
infection by a strain of hepatitis B virus designated Human 

^4*.^^ D TNvn,= c-.'face Antigen- 'S' -133 Oon Strain 

(Methionine to Threonine) and a pharmaceutically effective 
carrier. 

Use of the composition of claim 57 or 58 for treating a 
subject infected with a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S • -133 Oon Strain 
(Methionine to Threonine) . 

64. use of the cottposition of claim 61 treating a subject infected 
with a strain of hepatitis B virus designated Human Hepatitis 
B Virus surface Antigen- ' S ' -133 Oon Strain (Methionine to 
Threonine) - 



65 



use of the composition of claim 57 or 58 for preventing 
infection by a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- • S • -133 Oon Strain 
(Methionine to Threonine) in a subject. 




acseiBecic 'Qi 



HVHNna V HSciooo'MOHd t»*Bi ee-ge-Nnr 



auiNr-e5-0Q ia>4i from* cooper & dunham 



ID ■ 2 1 233 1052B 



PACE 27/45 



-50- 

66- Use of the compos it Ion. rif claim 62. for preventing infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
virus Surface Antigen- • S • -133 Oon Strain (Methionine to 
Threonine) in a subject. 

67. Use of the composition of claim 57 or 58 for treating a 
subject with hepatocellular carcinoma, 

68. Use of the coTr?>osition of claim 59 for treating a subject with 
hepatocellular carcinoma. 

69. Use of the composition of claim 57 or 59 for preventing 
hepatocellular carcinoma in a subject. 

70. use of the composition of claim 60 for preventing 
hepatocellular carcinoma in a subject. 



71 



72 



A method of screening bodily fluids from a subject for a 

v.^i^aii--i<-T <5 p ^r^Y^^ffl H«fiicmated Human Hepatitis B Virus 

surface Antigen- • S ' -133 Oon Strain (Methionine to Threonine) 
which conrprises: 

(a) obtaining an appropriate sample of bodily fluid from the 
subject; 

(b) determining the presence of a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such* polypeptide 
is a threonine, rather than a methionine in the sample of 
step (a) so as to screen the sample for the strain. 

The method of claim 71, wherein the bodily fluid comprises 
blood, sera, or a nucleic acid sample of blood or sera. 
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73. A hepatitis vaccine, comprising a mutant form of the surface 
antigen of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the wildtype amino acid 
sequence of the major surface antigen of hepatitis B in that 
the amino acid at position number 133 of such polypeptide is 
a threonine rather than a methionine. 

74. The vaccine of claim 73, further comprising an adjuvant. 
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1. An isolated strain of Hepatitis B viriis designated Human 
Hepatitis B Virus Surface Antigen- ' S • -133 Oon Strain 
(Methionine to Threonine) and deposited under Accession No. 



I. An isolated nucleic acid encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine rather than a 
methionine . 

3. The isolated nucleic acid of claim 2. wherein the polypeptide 
is being encoded by nucleotides 155 through 835 of the nucleic 
acid sequence designated SBQ. I.D. No. 1. 

4. The isolated nucleic acid of claim 3, comprising nucleotides 
"ACG" in position 551-553. 

5. The isolated nucleic acid of claim 2. wherein the nucleic acid 
is DNA. 

6. The isolated nucleic acid of claim 2. wherein the nucleic acid 
is RNA. 

7. The isolated nucleic acid of claim 5. wherein the' nucleic acid 

is CDNA. 

8. The isolated nucleic acid of claim 5, wherein the nucleic acid 
is genomic DNA. 

9. The isolated nucleic acid of claim 2, wherein the polypeptide 
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10. 



11 



12 



has an amino acid sequence substantially identical to amino 
acid residues 174 through 400 of the amino -acid sequence 
designated SEQ. I.D. No. 3. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide is encoded by a nucleic acid molecule comprising 
nucleotides 527 through 595 of SEQ. I.D. No. 1. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence designated 
SEQ. I.D. No. 3. 

A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide is 
a threonine rather than a methionine and operatively linked to 
a promoter of RNA transcription. 

13. A vector comprising an isolated nucleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. I.D. 
No. 1 . 

14. The vector of claim 12 or 13, wherein the vector comprises 
viral DNA. 

15. A host vector system for the production of a polypeptide which 
comprises the vector of claim 12 in a suitable host. 

16. A host vector system for the production of a peptide which 
comprises the vector of claim 13 in a suitable host. 
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17. A method of producing a polypeptide, which comprises growing 
the host vector system of claim 15 under suitrable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced, 

18. A method of producing a peptide, which comprises growing the 
host vector system of claim 16 under suitable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced. 

19. A method of obtaining a polypeptide in purified form which 
comprises : 

(a) introducing the vector of claim 12 into a suitable host 
cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide; 

(c) recovering the polypeptide produced into step (b) ; and 

(d) purifying the polypeptide so recovered. 

20. A method of obtaining a peptide in purified form which 
comprises : 

(a) introducing the vector of claim 13 into a suitable host 
cell ; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c) recovering the polypeptide produced into step (b) ; and 

(d) purifying the polypeptide so recovered. 

21. A purified polypeptide which is a mutant major stirface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine rather than a methionine. 

22. A purified polypeptide obtained from the method of claim 19. 

...-■^ 
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23- A purified peptide, wherein the peptide has an amino acid 
sequence conprising amino acid residues 298 through 320 of the 
amino acid sequence designated SEQ. I.D. No.: 3. 

24. A purified polypeptide obtained from the method of claim 20 

25. An oligonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a unique sequence of nucleotides 
within a nucleic acid which encodes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a wajor surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine rather than a 
methionine, without hybridizing to any sequence of nucleotides 
within a nucleic acid which encodes the major surface antigen 
of a wildtype hepatitis B virus. 

26. The oligonucleotide of claim 25 cotrprising nucleotides 527 
through 595 of SEQ. I.D. No. 1. 

27. A method of obtaining antibodies to a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 13 3 of such polypeptide is a threonine, rather than a 
methionine, and not to the major surface antigen of a wildtype 
hepatitis B virus, cotrprising: 

(a) obtaining the polypeptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 
against the purified polypeptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
polypeptide under conditions to form a complex; and 

(e) determining which produced antibodies form a complex with 
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the pxjurified polypeptide eo slb to obtain antibodies to 
the polypeptide. 

28. The method of claim 27, wherein the polypeptide is being 
encoded by nucleotides 155 through 835 of the nucleic acid 
sequence designated SEQ. I.D. No. 1. 

The method of claim 27. wherein the polypeptide has an amino 
acid sequence substantially identical to amino acid residues 
174 through 4 00 of the amino acid sequence designated SBQ. 
I.D. No. 3. 



29 



30 



31 



The method of claim 27, wherein the organism comprises a 
rabbit or a mouse. 

A method of obtaining antibodies to a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence designated 
SEQ. I=D. No. 3, comprising: 

(a) obtaining the peptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 
against the purified peptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
peptide under conditions to form a complex; and 

(e) determining which produced antibodies form a coir^alex with 
the purified peptide so as to obtain antibodies to the 
peptide . 

32. The method of claim 31, wherein the organism comprises a 
rabbit or a mouse. 



33. The antibodies obtained in claim 27 or 31- 

34. Monoclonal antibodies of the antibodies of claim 33. 
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35. Antibodies capable of detecting a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, and incapable of detecting the major surface 
antigen of a wildtype hepatitis B virus. 

36. Antibodies capable of detecting a peptide, wherein the peptide 
has an amino acid sequence comprising amino acid residues 298 
through 32 0 of the amino acid sequence designated SEQ. I.D. 
No. 3 . 

37 use of a nucleic acid encoding a polypeptide which is a mutant 
n^ajor surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject is infected with 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus surface Antigen- • S ' -133 Oon Strain (Methionine to 
Threonine), wherein such determination comprises: 

(a) obtaining an appropriate nucleic acid sample from the 
svib j ect ; and 

(b) determining whether the nucleic acid sanple from step (a) 
is. or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather 
than a methionine. 
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38. The use of claim 37. wherein the nucleic acid sainple in step 
(a) comprises tnRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutatnt major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) coirprises: 

(i) contacting the mRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 
mRNA to the oligonucleotide so as to form a 
con^lex; 

(ii) isolating the cottplex so formed; and 

(iii) identifying the mRNA in the isolated complex so as 
to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 
polypept ide . 

39. The use of claim 37, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) cotr^rises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid sattple is, or is derived from, a 
nucleic acid which encodes the polypeptide. 
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40. The use of claim 37, wherein the determining of step (b) 
comprises : 

(i) an^lifying the nucleic acid present in the sample 
of step (a) 7 and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

41. Use of an antibody that recognizes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject is infected with 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- ' S • -133 Oon Strain (Methionine to 
Threonine), wherein such determination con^jrises: 

(a) obtaining an appropriate sanple from the subject; and 

(b) determining whether the sattqple from step (a) is, or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 35 or 36 so as to 
determine whether a subject is infected. 

42. The use of claim 37, 38 or 41, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 
marker . 

43. The use the claim 42, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme. 
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44. The use of claim 37, wherein the sample conipriBes blood, 
tissue or sera. 

45. Use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine for determining whether a subject has a 
predisposition for hepatocellular carcinoma, which cottprises: 

(a) obtaining an appropriate nucleic acid sample from the 
sub j ect ; eucid 

(b) determining whether the nucleic acid satt?>le from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major siirface antigen of a wildtype 

hepatitis ViiniB ±li UIICXU i-i^AC a.ii-i-xxK-* tr 

number 133 of such polypeptide is a threonine, rather 
than a methionine. 



46, The use of claim 45, wherein the nucleic acid sample in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B ^^irus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) , which comprises: 

(i) contacting the mRNA with the oligonucleotide of 

claim 25 under conditions permitting binding of the 
mRNA to the oligonucleotide so as to form a 
complex; 
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(ii) 



isolating the con^)l«x so formed; and 
(iii) identifying the mRKA in the isolated complex so as 

to thereby determine whether the toRNA. is, or is 
derived from, a nucleic acid which encodes the 
polypeptide. 



The use of claim 45, wherein the nucleic acid sair^ple in step 
(a) comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such polypeptide 
is a threonine, rather than a methionine, and wherein the 
determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence of the isolated nucleic 
acid of claim 9 so as to thereby determine whether 
the nucleic acid san?>le is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

The use of claim 45, wherein the determining of step (b) 
comprises : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting aTt5)lified nucleic acid. 

Use of an antibody that recognizes a polypeptide which is a 
nuitant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
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major surface antigan of a wildtype hepatitis B virus in that 
the amino acid at position nutnber 133 of such polypeptide xs 
a threonine, rather than a inethionine for determining whether 
the subject has a predisposition for hepatocellular carcinoma, 
wherein such determination comprises: 

(a) obtaining an appropriate 8an?>le from the subject; and 

(b) determining whether the sample from step (a) is. or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 133 of such 
polypeptide is a threonine, rather than a methionine by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 35 or 36 so as to 
determine whether the subject subject has a 
predisposition for hepatocellular carcinoma. 

50. The use of claim 46, 47 or 49, wherein the isolated nucleic 
acid, oligonucleotide or antibody is labeled with a detectable 
marker . 



51 



The use of claim 50, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme. 



52. The use of claim 45, wherein the sample comprises blood, 
tissue or sera. 



53 



A method for identifying a chemical compound for Uffft in the 
manufacture of a medicament [which is] capable of treating 
infection by a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S • -133 Oon Strain 
(Methionine to Threonine) [which] wVlftrfiln thf TOthod 
■ir^^n^^fvjnq the ch i»mlcal compound comprises: 

(a) contacting a polypeptide which is a mutant major surface 
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antigen of a strain of hepatitis B virus, such 
polypeptide having- an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical confound 
under conditions permitting binding between the 
polypeptide and the chemical con?>o\ind; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating infection by the viral strain. 

54. A method for identifying a chemical compound for uaS-in the 
manufacture of a medicament [which is] capable of preventing 
infection by a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S ' -133 Oon Strain 
(Methionine to Threonine) , [which] wngre i n thPr mgthod tQX . 
^ ^PTihi fyinu th »^ ehieinical comDwUad coirqpriseS: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
E>olypeptide having ein amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical cotrpound 
under conditions permitting binding between the 
polypeptide and the chemical conpound; 

(b) detecting specific binding of the chemical conpound to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical compound which 

is capable of preventing infection by the viral strain. > 

55. A method for identifying a chemical compound for USe iD the i 

: i 

■ si 
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manufacture of a nvedicament (which is] capable of treating 
hepatocellular carcinoma Iwhich] M h srein . fJ a P TPPrllOd £gr 
j ^anf. if ve rify hhe cViP.Tniral compound comprisea: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an andno acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather than a methionine, with the chemical compound 
under conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical coit^jound to 
the polypeptide; and 

(c) determining whether the chemical confound inhibits the 
polypeptide so as to identify a chemical compound which 
is capable of treating hepatocellular carcinoma. 

56- A method for identifying a chemical compound for uafi_Jjl the 
manufacture of a medicament [which is] capable of preventing 
hepatocellular carcinoma, [which] yhsrein — the mgttio d — fsar 
l^ ^nh-ifvjnq the c hemical compound coitprises: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 133 of such polypeptide is a threonine, 
rather thiin a methionine, with the chemical coxrpoimd 
\inder conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compoxind to 
the polypeptide; and 

(c) determining whether the chemical compound inhibits the 
polypeptide so as to identify a chemical confound which 
is capable of preventing infection by the viral strain. 
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57. A con?>osition comprising a polypeptide which is a niutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 133 of such polypeptide is a threonine, rather than a 
methionine, [or derivative thereof,] the amounts of such 
polypeptide being effective to stimulate or enhance antibody 
production in a subject, and a pharmaceutically acceptable. 

58. A coTTposition conprising a peptide, wherein the peptide has an 
amino acid sequence con5)riBing amino acid residues 298 through 
320 of the amino acid sequence designated SEQ. I-D. No. 3- tor 
derivative thereof] , the amounts of such peptide being 
^ff^atxvG to stimulate or enhance antibody production in a 
subject, and a pharmaceutically acceptable. 

59. A coTtposition comprising the chemical confound identified by 
the method of claim 55 in an amount effective to treat 
hepatocellular carcinoma and a pharmaceutically effective 
carrier. 

60. A composition comprising the chemical cortpoxond identified by 
the method of claim 56 in an amount effective to prevent 
hepatocellular carcinoma and a pharmaceutically effective 
carrier, 

61. A con^osition comprising the chemical con^und identified by 
the method of claim 53 in an amount effective to treat a 
strain of hepatitis B virus designated Human Hepatitis B Virus 
Surface Antigen- ' S ' -133 Oon Strain (Methionine to Threonine) 
and a pharmaceutically effective carrier. 

62. A composition comprising the chemical compound identified by 
the method of claim 54 in an amount effective to prevent 
infection by a strain of hepatitis B virus designated Human 
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Hepatitis B Virias Surface Antigen- 'S' -133 Oon Strain 
(Methionine to Threon±ne>"*and ' a pharmaceutically effective 
carrier. 

63 . Use of the composition of claim 57 or 58 for treating a 
subject infected with a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- • S ' -133 Oon Strain 
(Methionine to Threonine) . 

64. Use of the conposition of claim 61 treating a subject infected 
with a strain of hepatitis B virus designated Human Hepatitis 
B Virus Surface Antigen- ' S ' -133 Oon Strain (Methionine to 
Threonine) . 

65. Use of the coTtposition of claim 57 or 58 for preventing 
infection by a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S • -133 Oon Strain 
(Methionine to Threonine) in a siibj€2Ct» 

66 . Use of the conposition of claim 62 for preventing infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
Vimis Surface Antigen- ' S * -133 Oon Strain (Methionine to 
Threonine) in a subject, 

67. Use of the composition of claim 57 or 58 for treating a 
stibject with hepatocellular carcinoma* 

68. Use of the composition of claim 59 for treating a subject with 
hepatocellular carcinoma, 

69. Use of the composition of claim 57 or 59 for preventing 
hepatocellular carcinoma in a subject* 

70. Use of the composition of claim 60 for preventing 
hepatocellular carcinoma in a subject ♦ 
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71. A method of screening bodily fluids from a subject for a 
strain of hepatitis B virus designated Human Hepatitis B virus 
Surface Antigen- ' S • -133 Oon Strain (Methionine to Threonine) 
which coirprises: 

(a) obtaining an appropriate sample of bodily fluid from the 
subject; 

(b) determining the presence of a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 133 of such polypeptide 
ia a threonine, rather than a methionine in the sartple of 
step (a) so as to screen the san?>le for the strain. 



72 



The method of claim 71, wherein the bodily fluid cortprises 
blood, sera, or a nucleic acid san^le of blood or sera. 



73. A hepatitis vaccine, comprising a mutant form of the surface 
antigen of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the wildtype amino acid 
sequence of the major surface antigen of hepatitis B in that 
the amino acid at position number 133 of such polypeptide is 
a threonine rather than a methionine. 

74. The vaccine of claim 73, further comprising an adjuvant. 
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What is claimed is : 

1. An xsolaced straxn of Hepacitis 3 virus designated Human 
Hepatitis B Virus Surface Ant igen- ' S ' - 14 5 Singapore 
5 Strain (Glycine to Arginine) which constituent viral 

genome is deposited under Accession Nos . P97121504, 
P97121505 and P97121506 with the European Collection of 
Cell Culture on 15"'' December 1997. 
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15 



20 



2. An isolated nucleic acid encoding a polypeptide which is 
a mutant major surface antigen of a strain of hepatitis 
3 virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide 
is an arginine rather than a glycine. 



j3 



3 . 



4 



5 . 



The isolated nucleic acid of claim 2, wherein the 
polypeptide is being encoded by nucleotides 155 through 
835 of the nucleic acid sequence designated SEQ. I.D. No. 
1 . 

The isolated nucleic acid of claim 3. comprising 
nucleotides "AGA" in positions 587-589. 

The isolated nucleic acid of claim 2. wherein the nucleic 
acid is DNA . 



30 6 . The isolated nucleic acid of claim 2 , wherein the nucleic 
acid is RNA . 

7. The isolated nucleic acid of claim 5, wherein the nucleic 
acid is cDNA. 



8. The isolated nucleic acid of claim 5. wherein the nucleic 
acid is genomic DNA. 
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9. The isolated nucleic acid of claim 2, wherein the 
polypeptide has an amino acid sequence substantially the 
same as amino acid residues 174 through 400 of the amino 
acid sequence designated SEQ. I-D. No. 3. 
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An isolated nucleic acid which encodes a peptide, wherein 
the peptide is encoded by a nucleic acid molecule 
comprising nucleotides 527 through 595 of SEQ. I.D. No. 
1 . 

11. An isolated nucleic acid which encodes a peptide, wherein 
the peptide has an amino acid sequence comprising amino 
acid residues 298 through 320 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

12. A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of 
a strain of hepatitis B virus, such polypeptide having 
an amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than 
a glycine and operatively linked to a promoter of RNA 
transcription . 

13. A vector comprising an isolated nucleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. 
I.D. No . 1 . 

14. The vector of claim 12 or 13, wherein the vector 
comprises viral DNA. 

15. A host vector system for the production of a polypeptide 
which comprises the vector of claim 12 in a suitable 
host . 

16. A host vector system for the production of a peptide 
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which comprises the vector of claim 13 in a suitable 
host . 

7. A method of producing a polypeptide which comprises 
growing the host vector system of claim 15 under suitable 
conditions permitting production of the polypeptide and 
recovering the polypeptide so produced. 

8. A method of producing a peptide which comprises growing 
the host vector system of claim. 16 under suitable 
conditions permitting production of the polypeptide and 
recovering the polypeptide so produced. 

9. A m.ethod of obcaining a polypeptide in purified form 
which comprises: 

(a) introducing the vector of claim 12 into a 

suitable host cell; 

(b) culturing the resulting host cell so as to produce 
the polypeptide; 

(c) recovering the polypeptide produced in step (b) ; 

and 

(d) purifying the polypeptide so recovered. 

20. A method of obtaining a polypeptide in purified form 
which comprises : 

(a) introducing the vector of claim 13 into a 
suitable host cell; 

(b) culturing the resulting host cell so as to produce 
the polypeptide; 

(c) recovering the polypeptide produced in step (b) ; 

and 

(d) purifying the polypeptide so recovered. 

21. A purified polypeptide which is a m.utant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
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at position number 145 of such polypeptide is an arginine 
rather than a glycine. 

22. A purified polypeptide obtained from the method of claim 
19 . 

23 . A purified peptide, wherein the peptide has an amino acid 
sequence comprising amino acid residues 298 through 320 
of the amino acid sequence designated SEQ. I.D. No. 3. 



4. A purified peptide obtained from the method of claim 20. 

An oligonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a unique sequence of 
nucleotides within a nucleic acid which encodes a 
polypeptide which is a mutant major surface antigen of 
a strain of hepatitis B virus, such polypeptide having 
an amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than 
a glycine, without hybridizing to any sequence of 
nucleotides within a nucleic acid which encodes the major 
surface antigen of a wild type hepatitis B virus. 

26. The oligonucleotide of claim 25 comprising nucleotides 
527 through 595 of SEQ. I.D. No. 1. 

27. A method of obtaining antibodies to a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus 
in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and 
not to the major surface antigen of a wild type hepatitis 
B virus, comprising: 
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(a) obtaining the polypeptide in a purified form; 

(b) immunizing an organism capable of producing 
antibodies against the purified polypeptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
polypeptide under conditions to form a complex; and 

(e) determining which produced antibodies form a 
com.plex with the purified polypeptide so as to 
obtain antibodies to the polypeptide. 

The method of claim 27, wherein the polypeptide is being 
encoded by nucleotides 155 through 835 of the nucleic 
acid sequence designated SEQ. I.D. No. 1. 

The method of claim 27, wherein the polypeptide has an 
amino acid sequence substantially the same as amino acid 
residues 174 through 400 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

0. The method of claim 27, wherein the organism comprises 
a rabbit or a mouse. 

1. A method of obtaining antibodies to a peptide, wherein 
the peptide has an amino acid sequence comprising amino 
acid residues 298 through 320 of the amino acid sequence 
designated SEQ. I.D. No. 3, comprising: 

obtaining the peptide in a purified form; 
immunizing an organism capable of producing 
antibodies against the purified peptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
peptide under conditions to form a complex; and 

(e) determining which produced antibodies form a 
complex with the purified peptide so as to obtain 
antibodies to the peptide. 

32. The method of claim 31, wherein the organism comprises 
a rabbit or a mouse . 



(a) 
(b) 
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3. The antibodies obtained in claim 27 or 31. 

4. Monoclonal antibodies of the antibodies of claim 33. 

5. ^^_ntibodies capable of detecting a polypeptide which is 
a mutant major surface antigen cf a strain cf hepatitis 
B virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, and incapable of 
detecting the major surface antigen of a wild type 
hepatitis B virus. 

36. Antibodies capable of detecting a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence 
designated SEQ . I.D. No. 3. 

37. Use of a nucleic acid encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine for determining 
whether a subject is infected with a strain of Hepatitis 
B virus designated Human Hepatitis B Virus Surface 
Antigen- ' S' -145 Singapore Strain (Glycine to Arginine), 
wherein such determination comprises 

(a) obtaining an appropriate nucleic acid sample from 
the subject; and 

(b) determining whether the nucleic acid sample from 
step (a) is, or is derived from, a nucleic acid 
encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
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major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an argmine, rather than a 
glycine . 

8. The use of claim 37, wherein the nucleic acid sample in 
step (a) comprises mRNA corresponding to the transcript 
of DNA encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
at position number 145 of such polypeptide is an 
argmine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) contacting the mRNA with the oligonucleotide 
of claim 25 under conditions permitting 
binding of the mRNA to the oligonucleotide so 
as to form a complex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolated complex 
so as to thereby determine whether the mRNA 
is, or is derived from, a nucleic acid which 
encodes the polypeptide. 

39. The use of claim 37, wherein the nucleic acid sample in 
step (a) comprises mRNA corresponding to the transcript 
of DNA encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis 3 virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
at position number 145 of such polypeptide is an 
arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions 
to obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) 
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with the amino acid sequence encoded by the 
isolated nucleic acid of claim 9 so as to 
determine whether the nucleic acid sample is, 
or is derived from, a nucleic acid which 
encodes the polypeptide. 

D. The use of claim 37, wherein the determining of step (b) 
comprises : 

(i) amplifying the nucleic acid present in the 
sample of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

1. use of antibodies capable of detecting a polypeptide 
which is a mutant ma^or surface antigen of a strain of 
Hepatitis B virus designated Human Hepatitis B Virus 
Surface Ant igen- ' S ' - 14 5 Singapore Strain (Glycine to 
Arginine) for determining whether a subject is infected 
with a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S '- 145 Singapore 
Strain (Glycine to Arginine) , wherein such determination 
comprises : 

(a) obtaining an appropriate sample from the subject; 
and 

(b) determining whether the sample from step (a) is, or 
is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino 
acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, by contacting 
the sample under appropriate conditions to bind to 
the antibodies of claim 35 or 36 so as to determine 
whether a subject is infected. 

42. The use of claim 37, 38 or 41, wherein the isolated 
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nucleic acid, oligonucleotide, or antibody is labeled 
with a detectable marker. 

3. The use the claim 42, wherein the detectable marker is 
a radxoactive isotope, a fluorophor, or an enzyme. 

4. The use of claim 37, wherein the sample comprises blood, 
tissue, or sera. 

5 A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of treating 
infection by a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) , which comprises: 
(a) contacting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
CO the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of treating infection by 
the viral strain. 

46. A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of 
preventing infection by a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen-'S'- 
145 Singapore Strain (Glycine to Arginine), which 
comprises : 

(a) contacting a polypeptide which is a mutant major 
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surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of preventing infection 
by the viral strain. 

47. A composition comprising a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which 
differs from the amino acid sequence of a major surface 
antigen of a wild type hepatitis B virus in that the 
amino acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, or derivative 
thereof, the amounts of such polypeptide being effective 
to stimulate or enhance antibody production in a subject, 
and a pharmaceut ically acceptable carrier. 

48. A composition comprising a peptide, wherein the peptide 
has an amino acid sequence comprising amino acid residues 
298 through 320 of the amino acid sequence designated 
SEQ. I.D. No. 3. or derivative thereof, the amounts of 
such peptide being effective to stimulate or enhance 
antibody production in a subject, and a pharmaceut ically 
acceptable carrier. 

49 . A composition comprising the chemical compound identified 
by the method of claim 45 in an amount effective to treat 
infection by a strain of Hepatitis B virus designated 
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Human Hepacitis B Virus Surface Antigen- ' S' -145 Singapore 
Straxn (Glycine to Arginine) and a pharmaceut leal ly 
effective carrier. 

0 A composition comprising the chemical compound identified 
by the method of claim 46 in an amount effective to 
prevent infection by a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen-'S'- 
145 Singapore Strain (Glycine to Arginine) and a 
pharmaceutically effective carrier. 

■ use of the composition of claim 47 or 48 for treating a 
subject infected with a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen-'S'- 
145 Singapore Strain (Glycine to Arginine) . 

52 use of the composition of claim 45 for treating a subject 
infected with a strain of hepatitis B virus designated 
Human Hepatitis B Virus Surf ace Antigen- ' S ' -145 Si^.^apcre 
Strain (Glycine to Arginine) - 

53. use of the composition of claim 47 or 48 for preventing 
infection by a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) in a subject. 

54 use cf the composition of claim 46 for preventing 
infection with a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) in a subject. 



55 



A method of screening bodily fluids from a subject for 
a strain of hepatitis B virus designated Human Hepatitis 
B Virus Surface Antigen- ' S '- 145 Singapore Strain (Glycine 
to Arginine) which comprises: 

(a) obtaining an appropriate sample of bodily fluid 
from the subject; 

(b) determining the presence of a polypeptide which is 
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a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino 
acxd sequence which differs from the amino acid 
sequence of a major surface antigen of a wild type 
hepatitis B virus in that the ammo acid at 
position number 145 of such polypeptide is an 
arginine, rather than a glycine, in the sample of 
step (a) so as to screen the sample for the strain. 

The method of claim 55, wherein the bodily fluid 
comprises blood, sera, or a nucleic acid sample of blood 
or sera. 



7 . 



Use of an antibody that recognizes a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus for determining whether the subject has 
a predisposition for hepatocellular carcinoma, wherein 
such determination comprises: 

(a) obtaining an appropriate uucleic acid sample from 
the sub j ect ; and 

(b) determining whether the nucleic acid sample from 
step (a) is, or is derived from, a nucleic acid 
encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, by contacting the sample under appropriate 
conditions to bind to the antibodies of claim 35 so 
as to determine whether the subject has a 
predisposition for hepatocellular carcinoma. 



The method of claim 57, wherein the nucleic acid sample 
in step (a) comprises mRNA encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 



SUBSTITUTE SHEET (RULE 26) 



wo 99/66047 PCT/SC98/00045 

48 

sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus 
in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and 
wherein the determining of step (b) comprises: 
(i) contacting the mRNA with the oligonucleotide 

of claim 25 under conditions permitting 
binding of the mRNA to the oligonucleotide so 
as to form a complex; 
(j_3_) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolated complex 

so as to thereby determine whether the mRNA 
is, or is derived from, a nucleic acid which 
encodes the polypeptide. 

The method of claim 57, wherein the nucleic acid sample 
m step (a) comprises mRNA encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis a virua, am-n a. y t"- ..^.-.-3 — - 
sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus 
in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and 
wherein the determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions 
to obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (1) 
with the amino acid sequence encoded by the 
isolated nucleic acid of claim 9 so as to 
determine whether the nucleic acid sample is, 
or is derived from, a nucleic acid which 
encodes the polypeptide. 

The method of claim 57, wherein the determining of step 
(b) comprises : 

(i) amplifying the nucleic acid present in the 
sample of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
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resulting amplified nucleic acid. 

use of an antibody that recognizes a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus for determining whether the subject has 
a predisposition for hepatocellular carcinoma, wherein 
such determination comprises: 

(a) obtaining an appropriate sample from the subject; 
and 

(b) determining whether the sample from step (a) is, or 
is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino 
acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, by contacting 
the sample under appropriate conditions to bind to 
the antibodies of claim 36 so as to determine 
whether the subject has a predisposition for 
hepatocellular carcinoma. 

2. The method of claim 58, 59 or 61, wherein the 
oligonucleotide or antibody is labeled with a detectable 
marker . 

63. The method of claim 62, wherein the detectable marker is 
a radioactive isotope, a fluorophor or an enzyme. 

64. The method of claim 57, wherein the sample comprises 
blood, tissue or sera. 

65. A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of treating 
hepatocellular carcinoma which comprises: 

(a) contacting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
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such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of treating 
hepatocellular carcinoma. 

6. A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of 
preventing hepatocellular carcinoma, which comprises: 

(a) contacting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of preventing 
hepatocellular carcinoma. 

67 . A composition comprising the chemical compound identified 
by the method of claim 65 in an amount effective to treat 
hepatocellular carcinoma and a pharmaceut ically effective 
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carrier . 

68 , A composition comprising the chemical compound identified 
by the method of claim 66 in an amount effective to 
p^^event hepatocellular carcinoma and a pharmaceut ically 
effective carrier . 

69. Use of the composition of claim 47 or 48 as a medicament 
for treating hepatocellular carcinoma. 

70. Use of the composition of claim 67 as a medicament for 
treating hepatocellular carcinoma. 

71. Use of the composition of claim 47 or 48 as a medicament 
15 for preventing hepatocellular carcinoma. 

72. Use of the composition of claim 67 as a medicament for 
preventing hepatocellular carcinoma. 

20 73, A hepatitis vaccine, comprising a mutant form of the 
surface antigen of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the 
amino acid sequence of the major surface antigen of 
hepatitis B in that the amino acid at position number 145 

25 of such polypeptide is an arginine rather than a glycine. 

74. The vaccine of claim 73, further comprising an adjuvant. 
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SECTION V 

The subject-matter of claims 1-26, 35-74 is deemed novel and inventive since the 
existence of the Hepatitis B virus strain according to claim 1 which is 
characterized in that the surface major antigen contains at amino acid position 
145 arginine in place of glycine was neither described nor derivable from the 
available prior art. 

Thus, these claims meet the requirements of Art. 33(2)(3) PCT. 

However, for the reasons set out below in section VII 1/2). claims 27-34 cannot be 
considered to be novel over readily available antibodies directed against Hepatitis 
B viruses and methods of producing them. 

Correspondingly, these claims do not comply with the requirements of Art. 
33(2)(3) PCT. 



SECTION vii -- 

1). With respect to the expression "incorporated by reference" written in the 

specification Applicant's attention is drawn to Guidelines C-ll 4.3 and C-ll 4.18 
PCT. 

SECTION VIM - 

1 ) . For the sake of clarity claim 1 should contain a reference to a SEQ.ID.NO. 

2) . With respect to claims 27-32 it is noted that it is questionable whether the 

methods defined in these claims actually contain all features essential to obtain 
antibodies exclusively binding to the mutated major surface antigen of hepatitis B 
virus which only differs from the corresponding wild-type protein in that it has 
arginine at position 145 instead of glycine. Relating to this it is noted that step e) 
defined in claims 27 and 31 also covers the detection and correspondingly also 
the provision of antibodies binding to regions of the wild-type major surface 
antigen! Moreover, the residues defined in claims 29 and 31 correspond to those 
of the wild-type major surface antigen. 
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3) . The scope of claims 45, 46, 65, 66 is unclear since it is not known whether said 

claims are directed to a method of identifying a chemical compound or whether 
they are directed to the use of chemical compounds in a method for the 
manufacture of a medicament. 

4) . The term "derived from" used in claim 57 renders the scope of said claim unclear 

(Art. 6 PCT). 

5) . Claims 49, 50, 67 and 68 are not supported by the specification since the 

specification fails to mention any chemical compound identified by the method 
according to claims 45, 46, 65 and 66 (Art. 6 PCT in combination with Guidelines 
C-lll 6.3 PCT). Moreover, with respect to these claims an objection under Art. 5 
PCT also arises since in the absence of evidence showing that chemical 
compounds suitable to exclusively bind to the mutant major surface antigen 
having at position 145 arginine in place of glycine actually exist the existence of 
such compounds is merely speculative and thus it is questionable whether a 
person skilled in i'ne art aciuaiiy is able to prepare the claimed compositions. 

6) . The same objections apply equally to claims 52 and 46 relating to the use of the 

compositions according to claims 49, 50, 67 and 68. 

7) . The reference in claims 52, 54, 70 and 72 should be checked (claims 45, 46 and 

67 are not directed to compositions but to methods). 

8) . Claims 51-54,57-64, 69-72 are not supported by the specification since the 

application as originally filed fails to provide any facts and data demonstrating that 
the mutant form (Arg instead of Gly at position 145) of the major surface antigen is 
actually suitable for the medical applications defined in these claims. Relating to 
this it is also pointed out that there is no evidence in the application showing a 
relationship of the occurrence of said mutant form with the development of HCC 
(hepatocellular carcinoma). 

9) . Claims 51-54 relate to subject-matter considered by this Authority to be covered 

by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
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claims (Article 34(4)(a)(i) PCT). 
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(54) Title: A VACCINE-INDUCED HEPATITIS B VIRAL S IRAIN AND USES THEREOF 



(57) Abstract 

This invention provides an isolated strain of Hepatitis B virus designated Human Hepatitis B Virus Surface Antigen-'S-l 45 Singapore 
Strain (Glycine to Arginine) which constituent viral genome is deposited under Accession Nos. P97121504, P97121505 and P971 21506 
with the European Collection of Cell Culture on 15th December 1997. This invention also provides an isolated nucleic acid encoding 
a polypeptide which is a mutant major surface antigen of a strain of hepatitis B virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major surface antigen of a wild type hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than a glycine, and the purified peptide. This invention further provides an isolated 
nucleic acid which encodes a peptide, wherein the peptide is encoded by a nucleic acid molecule comprising nucleotides 527 through 595 
of SEQ. ID. No. I, and the purihed peptide. This invention also provides various methods using the disclosed isolated nucleic acids and 
polypeptides. I1iis invention lilso provides various uses of the viral strain and its proteins. 
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A VACCINE -INDUCF n HEPATITIS B 
VIRAL STRAIN AMD OSES THEREOF 

Throughout this application, various references are referred 
to within parentheses. Disclosures of these publications xn 
their entireties are hereby incorporated by reference into 
this application to more fully describe the state of the art 
to which this invention pertains. 

BACKGROUND OF THE INVENTION 

The i^resent invention concerns the hepatitis B virus genome 
with a vaccine-induced mutation at amino acid residue 145 
(Glycine to Arginine) within the major surface antigen, its 
nucleotide sequence. the deduced four major protein 
sequences, antigen, antibody, detection systems, development 
of effective vaccines, and antiviral agents. 

The hepatitis B virus was first discovered in 1963 as a human 
virus that is transmitted parenterally . Although these 
viruses are not particularly cytotoxic and do not lead to 
massive cell death, they have been the cause of a major 
infectious disease affecting both adults and young children 
worldwide. The presence of hepatitis B surface antigen has 
served as the main detection marker for carriers of hepatitis 
B virus, and thus, possibly those at risk of transmitting the 
virus. Conversely, the occurrence of an anti-surface antigen 
antibody indicates an immune response which would lead to 
eventual recovery. Stimulation of such immune response has 
been greatly helped by the currently licensed .hepatitis B 
vaccines developed by Merck Sharps & Dohme . These vaccines 
contain the major surface antigen in either the natural 
(plasma-derived) or the recombinant (purified from yeast 
cells) form, and have proven safe and effective in 
neutralizing the hepatitis B virus. In Singapore, the active 
vaccination program at a national scale has resulted in a 
significant decrease of acute hepatitis B infection and the 
incidence of primary hepatocellular carcinoma. This decrease 
has in turn been associated with an increased immunity in the 
40 population. 
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The maDor ar.cxgenic epitope of hepaticis B virus is a highly 
conserved region spanning 23 amino acid residues and located 
from amino acid position 124 to 147 of the major surface 
antigen. This small region designated as the group specific 
determinant "a" is found in all subtypes and isolates of 
hepatitis B viral genomes. Its antigenic properties seem due 
CO its proposed double loop structure, to which the 
vaccine-induced neutralizing antibody binds. 

In contrast to random mutations introduced into hepatitis B 
viral genomes during viral replication by the proof-reading 
defective reverse transcriptase, mutations induced following 
vaccination occur mainly in the "a" epitope of the major 
surface antigen. These mutant viruses are of particular 
interest since they show reduced affinity to the neutralizing 
antibody and therefore are able to replicate independently. 
Among these vaccine -escape mutants, the mutation at amino 
acid residue 14 5 (from Glycine to Arginine) in the second 
loop of the major surface antigen is the most significant 
because it is stable, results in conformational changes of 
the "a" epitope and has been reported worldwide in North 
America, Europe, Japan and Southeast Asia. In Singapore, for 
example, such mutants are the most frequent variant following 
vaccination. Twelve infectious variants among 41 

breakthroughs have been identified as having an arginine 
mutation at amino acid residue 145 of the major surface 
antigen. There is evidence of vertical transmission from one 
of the 12 variants and this variant has also been associated 
with active liver disease. Significantly, some of these 
variants are now found in random asymptomatic adult 
population . 

The occurrence of this replicative vaccine - induced mutant and 
its ability to escape detection using standard reagents is of 
grave concern because it has resulted in the development of 
acute hepatitis B in Italy and Singapore. This situation 
therefore requires the urgent development of specific 
detection systems, as well as, effective prophylactic 
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vaccines and antiviral agents. Determination of the 

nucleotide sequence of this vaccine- induced mutant virus 
constitutes the first step towards these aims and will 
certainly be helpful for the various above-mentioned 
developments . 
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SUMMARY OF THE INVENTION 



B 



This invention provides an isolated strain of Hepatitis 
virus designated Human Hepatitis B Virus Surface Antigen- 'S' - 
14 5 Singapore Strain (Glycine to Arginine) which constituent 
viral genome is deposited under Accession Nos. P97121504, 
P97121505 and P97121506 with the European Collection of Cell 
Culture on 15" December 1997. 

This invention also provides an isolated nucleic acid 
encoding a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
145 of such polypeptide is an arginine rather than a glycine. 

This invention provides a method of producing the 
polypeptide in purified form and the resulting purified 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus in 
that the amino acid at position number 145 of such 
polypeptide is an arginine rather than a glycine. 

This invention provides an oligonucleotide of at least 15 
nucleotides capable of specifically hybridizing with 
sequences of only the mutant viral strain of hepatitis B 
virus . 



This invention provides a method of obtaining antibodies to 
a polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus and the antibodies produced. 



This invention provides uses of the above -described 
polypeptide, antibodies or nucleic acid for determining 
whether a subject is infected with the above-described viral 
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strain . 



This invencion also provides a composition capable of 
stimulating or enhancing antibody production for the 
polypeptide . 

This invention further provides a method for identifying a 
chemical compound which is capable of treating and/or 
preventing an infection by the above-described mutant viral 
strain and compositions containing such compounds. 



This invention also provides a composition comprising the 
chemical compound identified by the above -described methods 
in an amount effective to treat or prevent infection by the 
15 strain and a pharmaceutically effective carrier. 

This invention further provides use of compositions for 
treating a subiect infected with this viral strain. 

20 This invention also provides use of compositions for 
preventing infection of a subject by this viral strain. 

And lastly, this invention provides a method of screening 
bodily fluids for this viral strain. 
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BRIEF DESCRIPTION OF THE FIGURES 

Figure 1. Structure of the four open reading frames of 

human hepatitis B viral genome isolated from 
a male, eleven year old Singaporean child 
with a glycine to arginine mutation at amino 
acid residue 145 of the major surface 
antigen, as labeled by an asterisk. The 
major viral proteins: DNA polymerase, 
large/middle/major surface antigen, precore, 
core and transact ivating X are denoted as P, 
PreS l/PreS2/S, PreC, C and X respectively. 

Figure 2 . Strategy of cloning and sequence 

determination of the same hepatitis B viral 
genome . 

Figure 3. Whole nucleotide sequence of human hepatitis 

B virus, isolated from an eleven year old 
child born to a mother in Singapore with the 
wild type virus. The child had received 
standard Hepatitis B immunoglobulin (HBIG) 
and KB vaccine and was infected with the 
mutated strain one year later. This strain 
carries a mutation at amino acid residue 145 
(glycine to arginine) of the major surface 
antigen (SEQ. I.D. No. 1). The mutation is 
shown at nucleic acids numbered 587-589. 

Figure 4 . Deduced amino acid sequence of the DNA 

polymerase from the nucleotide sequence of 
Figure 3 (SEQ. I.D. No. 2). 

Figure 5. Deduced amino acid sequence of the large 

surface antigen from the nucleotide sequence 
of Figure 3 . The mutated amino acid residue 
(G to R) is numbered 319 (SEQ. I.D. No. 3) . 
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Figure 6. Deduced amino acid sequence of the core 

protein from the nucleotide sequence of 
Figure 3 (SEQ. I.D. No. 4). 

Figure 7. Deduced amino acid sequence of the 

trans-activating X protein from the 
nucleotide sequence of Figure 3 (SEQ. I.D. 
No. 5) . 

Figure 8. Oligonucleotide seqence corresponding to the 

initiation site of the coding region of DNA 
polymerase, at position 2307 of the viral 
genome and matches the coding strand (sense 
oligonucleotide) ( SEQ . I . D . No . 6 ) . 

Figure 9. Oligonucleotide sequence corresponding to 

position 250 of the viral nucleotide sequence 
and matches the complementary strand (anti- 
sense oligonucleotide) (SEQ . I . D .No . 7 ) . 

Figure 10. Oligonucleotide sequence corresponding to 

position 250 of the viral nucleotide sequence 
and matches the coding strand (sense 
oligonucleotide) ( SEQ . I . D . No . 8 ) . 

Figure 11. Oligonucleotide sequence corresponding to the 

stop codon of the coding region of DNA 
polymerase, at position 1623 of- the viral 
genome and matches the complementary strand 
(anti-sense oligonucleotide) ( SEQ . I . D . No . 9 ) . 

Figure 12. Oligonucleotide sequence corresponding to 

position 1420 of the viral genome and matches 
the coding strand (sense oligonucleotide) 
(SEQ . I . D .No . 10 ) . 

Figure 13. Oligonucleotide sequence corresponding to 

position 2340 of the viral genome and matches 
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Che complementary strand (anti - sense 
oligonucleotide) ( SEQ . I . D . No . 1 1 ) . 
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DETAILED DESCRIPTION OF THE INVENTION 

Throughout this application, references to specific 
nucleotides are to nucleotides present on the coding strand 
of the nucleic acid. The following standard abbreviations 
are used throughout the specification to indicate specific 
nucleotides : 

C=cytosine A=adenosine 
T=thymidine G=guanosine 

The present invention provides the nucleotide sequence of a 
hepatitis B virus genome, which carries a vaccine- induced 
mutation at amino acid residue 145 (Glycine to Arginine) of 
the major surface antigen, consisting of 3215 nucleotides 
(Figure 3) coding for 4 overlapping viral proteins shown in 
Figures 4-7. 

The invention provides amino acid sequences of the four major 
viral proteins. these include the DNA polymerase, 
large/middle/major surface antigen, core and trans -activating 
X. These proteins can be produced using recombinant 
technology, and used in developing polyclonal or monoclonal 
antibodies . 

The present invention also provides a hepatitis B virus 
diagnostic system, specific for the vaccine- induced mutation 
at amino acid residue 145 (Glycine to Arginine) ©f the major 
surface antigen, using nucleotide or protein sequences or 
antibodies described herein. 

The present invention provides an isolated strain of 
Hepatitis B virus designated Human Hepatitis B Virus Surface 
Antigen- ' S' -145 Singapore Strain (Glycine to Arginine) which 
constituent viral genome is deposited under Accession Nos . 
P97121504, P97121505 and P97121506 . 

The invention also provides an isolated nucleic acid encoding 
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a polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of 
the major surface antigen of a wild type hepatitis B virus in 
that the amino acid at position number 145 of such 
polypeptide is an arginine rather than a glycine. In a 
specific erriDodiment , the polypeptide is being encoded by 
nucleotides 155 through 835 of the nucleic acid sequence 
designated SEQ . I.D. No. 1, specifically, comprising 
nucleotides ''AGA" in position 587-589, instead of "GGA." 
This nucleic acid can be DNA or RNA, specifically, cDNA or 
genomic DNA. 

In another embodiment of the invention, the polypeptide has 
an amino acid sequence substantially the same as amino acid 
residues 174 through 400 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

This invention further provides an isolated nucleic acid 
which encodes a peptide, wherein the peptide is encoded by a 
nucleic acid molecule comprising nucleotides 527 through 595 
of SEQ. I.D. No. 1. 

This invention also provides an isolated nucleic acid which 
encodes a peptide, wherein the peptide has an amino acid 
sequence comprising amino acid residues 298 through 320 of 
the amino acid sequence designated SEQ. I.D. No. 3. 

This invention also provides a vector comprising an isolated 
nucleic acid encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a wild 
type hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than a 
glycine and operatively linked to a promoter of RNA 
transcript ion . 
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Further, this invention provides a vector comprising an 
isolated nucleic acid encoding a peptide, wherein the peptide 
is encoded by a nucleic acid molecule comprising nucleotides 
527 through 595 of SEQ. I-D. No. 1. 

In both of the above- identified vectors, the vector may 
comprise viral DNA. 

This invention also provides a host vector system for the 
production of a polypeptide which comprises the above- 
described vectors in a suitable host. 

This invention also provides a method of producing a 
polypeptide or a peptide which comprises growing the host 
vector systems described above, under suitable conditions 
permitting production of the polypeptide and recovering the 
polypeptide so produced. 

This invention further provides a method of obtaining a 
polypeptide or a peptide in purified form which comprises: 
(a) introducing the above -described vectors into a suitable 
host cell; (b) culturing the resulting host cell so as to 
produce the polypeptide; (c) recovering the polypeptide 
produced in step (b) ; and (d) purifying the polypeptide so 
recovered . 

This invention further provides a purified polypeptide which 
is a mutant major surface antigen of a strain of -hepatitis B 
virus, such polypeptide having an amino acid sequence which 
differs from the amino acid sequence of a major surface 
antigen of a wild type hepatitis B virus in that the amino 
acid at position number 14 5 of such polypeptide is an 
arginine rather than a glycine. One means of obtaining the 
polypeptide is by the above -described method. 

This invention also provides a purified peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence 
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designated Seq. I.D. No. 3. One means of obtaining this 



This invention also provides an oligonucleotide of at least 
5 15 nucleotides capable of specifically hybridizing with a 
unique sequence of nucleotides within a nucleic acid which 
encodes a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 

10 sequence of a major surface antigen of a wild type hepatitis 
B virus in that the amino acid at position number 145 of such 
polypeptide is an arginine rather than a glycine, without 
hybridizing to any sequence of nucleotides within a nucleic 
acid which encodes the major surface antigen of a wild type 

15 hepatitis B virus. Specifically the oligonucleotide comprises 
nucleotides 527 through 595 of SEQ. I.D. No, 1. 

This invention also provides a method of obtaining antibodies 
to a polypeptide which is a mutant major surface antigen of 

20 a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wild type hepatitis 
B virus in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and not to 

25 the major surface antigen of a wild type hepatitis B virus, 
comprising: (a) obtaining the polypeptide in a purified form; 
(b) immunizing an organism capable of producing antibodies 
against the purified polypeptide/ (c) collecting the produced 
antibodies; (d) combining the produced antibodies and the 

30 purified polypeptide under conditions to form a complex; and 
(e) determining which produced antibodies form a complex with 
the purified polypeptide so as to obtain antibodies to the 
polypeptide. Specifically, the polypeptide is being encoded 
by nucleotides 155 through 835 of the nucleic acid sequence 

35 designated SEQ. I.D. No. 1. In another embodiment, the 
polypeptide has an amino acid sequence substantially 
identical to amino acid residues 174 through 400 of the amino 
acid sequence designated SEQ. I.D. No. 3. 



peptide is by the above -described method. 
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One could perform the above -described well-known method in 
rabbits or mice . 

This invention also provides a method of obtaining antibodies 
to a peptide, wherein the peptide has an amino acid sequence 
comprising amino acid residues 298 through 320 of the amino 
acid sequence designated SEQ. I.D. No. 3, comprising: (a) 
obtaining the peptide in a purified form; (b) immunizing an 
organism capable of producing antibodies against the purified 
peptide; (c) collecting the produced antibodies; (d) 
combining the produced antibodies and the purified peptide 
under conditions to form a complex; and (e) determining which 
produced antibodies form a complex with the purified peptide 
so as to obtain antibodies to the peptide. 

One could perform the above -described well-known method in 
rabbits or mice. 

This invention also provides the antibodies obtained from the 
above -described methods, specifically the monoclonal 
antibodies. Further, the invention provides antibodies 
capable of detecting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a wild 
type hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine , rather than a 
glycine, and incapable of detecting the major surface antigen 
of a wild type hepatitis B virus, as well as, antibodies 
capable of detecting a peptide, wherein the peptide has an 
amino acid sequence comprising amino acid residues 2 98 
through 320 of the amino acid sequence designated SEQ. I.D. 
No . 3 . 

This invention also provides use of an isolated nucleic acid 
encoding a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
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acid sequence of a major surface antigen of a wild type 
hepatitis B virus m that the amino acid at position number 
145 of such polypeptide is an arginine, rather than a glycine 
for determining whether a subject is infected with a strain 
of Hepatitis B virus designated Human Hepatitis B Virus 
Surface Ant igen- ' S ' - 14 5 Singapore Strain (Glycine to 
Arginine ) , wherein such determination comprises : (a) 
obtaining an appropriate nucleic acid sample from the 
subject; and (b) determining whether the nucleic acid sample 
from step (a) is, or is derived from, a nucleic acid encoding 
a polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus in 
that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine. 

A means of determination is where the nucleic acid sample in 
step (a) comprises mRNA corresponding to the transcript of 
DNA encoding a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
145 of such polypeptide is an arginine, rather than a 
glycine, and wherein the determining of step (b) comprises: 
(i) contacting the mRNA with the above -described 
oligonucleotide under conditions permitting bin'ding of the 
mRNA to the oligonucleotide so as to form a complex; (ii) 
isolating the complex so formed; and (iii) identifying the 
mRNA in the isolated complex so as to thereby determine 
whether the mRNA is, or is derived from, a nucleic acid which 
encodes the polypeptide. 

Another example is where the nucleic acid sample in step (a) 
comprises mRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
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having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
14 5 of such polypeptide is an arginine, rather than a 
glycine, and wherein the determining of step (b) comprises: 
(i) translating the mRNA under suitable conditions to obtain 
an amino acid sequence; and (ii) comparing the amino acid 
sequence of step (i) with the amino acid sequence of an 
isolated nucleic acid which encodes a polypeptide, wherein 
the polypeptide has an amino acid sequence substantially 
identical to amino acid residues 174 through 400 of the amino 
acid sequence designated SEQ. I.D. No. 3 so as to thereby 
determine whether the nucleic acid sample is, or is derived 
from, a nucleic acid which encodes the polypeptide. A 
further example is where the determining of step (b) 
comprises: (i) amplifying the nucleic acid present in the 
sample of step (a); and (ii) detecting the presence of 
polypeptide m the resulting amplified nucleic acid. 

This invention provides the use of an antibody that 
recognizes a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus for determining 
whether the subject has a predisposition for hepatocellular 
carcinoma, wherein such determination comprises: (a) 
obtaining an appropriate nucleic acid sample from the 
subject; and (b) determining whether the nucleic acid sample 
from step (a) is, or is derived from, a nucleic acid encoding 
a polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus in 
that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, by 
contacting the sample under appropriate conditions to bind to 
the antibodies of claim 35 so as to determine whether the 
subject has a predisposition for hepatocellular carcinoma. 

This invention also provides use of antibodies capable of 
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detecting a polypeptide which is a mutant major surface 
antigen of a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Ant igen- ' S ' - 145 Singapore Strain 
(Glycine to Arginine) for determining whether a subject is 
5 infected with a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Ant igen- ' S '- 145 Singapore Strain 
(Glycine to Arginine) , wherein such determination comprises: 
(a) obtaining an appropriate sample from the subject; and (b) 
determining whether the sample from step (a) is, or is derived 
10 from, a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a wild 
type hepatitis B virus in that the amino acid at position 
15 number 145 of such polypeptide is an arginine, rather than a 
glycine by contacting the sample under appropriate conditions 
to bind to the antibodies so as to determine whether a subject 
is infected. Furthermore, the antibody may also be capable 
detecting a peptide, wherein the peptide has an amino acid 
20 sequence comprising amino acid residues 298-320 of the amino 
acid sequence designated SEQ . I.D. No. 3. 

In the above-described uses, the isolated nucleic acid, 
oligonucleotide or antibody may be labeled with a detectable 
25 marker. Examples of detectable markers include radioactive 
isotopes, fluorophors and enzymes. 

In a specif ic embodiment , the sample includes , -but is not 
limited to, blood, tissue or sera. 

30 

This invention also provides a method for identifying a 
chemical compound for the manufacture of a medicament which is 
capable of treating infection by a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen- ' S '- 145 
35 Singapore Strain (Glycine to Arginine) which comprises: (a) 
contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
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acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
14 5 of such polypeptide is an arginine, rather than a glycine, 
with the chemical compound under conditions permitting binding 
between the polypeptide and the chemical compound; (b) 
detecting specific binding of the chemical compound to the 
polypeptide; and (c) determining whether the chemical compound 
inhibits the polypeptide so as to identify a chemical compound 
which is capable of treating infection by the viral strain. 

This invention also provides a method for identifying a 
chemical compound for the manufacture of a medicament which is 
capable of preventing infection by a strain of Hepatitis B 
virus designated Human Hepatitis B Virus Surface Antigen- 'S'- 
145 Singapore Strain (Glycine to Arginine), which comprises: 
(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
14 5 of such polypeptide is an arginine, rather than a glycine, 
with the chemical compound under conditions permitting binding 
between the polypeptide and the chemical compound; (b) 
detecting specific binding of the chemical compound to the 
polypeptide; and (c) determining whether the chemical compound 
inhibits the polypeptide so as to identify a chemical compound 
which is capable of preventing infection by the viral strain. 

This invention further provides a composition comprising a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, or derivative thereof, the 
amounts of such polypeptide being effective to stimulate or 
enhance antibody production in a subject, and a 
pharmaceut ically acceptable carrier. 
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The actual effective amount will be based upon the size of 
the polypeptide, the biodegradabili ty of the polypeptide, the 
bioactivity of the polypeptide and the bioavailability of the 
polypeptide. If the polypeptide does not degrade quickly, is 
5 bioavailable and highly active, a smaller amount will be 
required to be effective. The effective amount will be known 
to one of skill in the art; it will also be dependent upon 
the form of the polypeptide, the size of the polypeptide and 
the bioactivity of the polypeptide. Use of an adjuvant for 
10 example, would lower the required amount of the polypeptide. 
One of skill in the art could routinely perform empirical 
activity tests to determine the bioactivity in bioassays and 
thus determine the effective amount. 

Pharmaceutically acceptable carriers are well known to those 
skilled in the art and include, but are not limited to, 0.01- 
0 . IM and preferably 0.05M phosphate buffer or 0.8% saline. 
Additionally, such pharmaceutically acceptable carriers may be 
aqueous or non-aqueous solutions, suspensions, and emulsions. 
Examples of non-aqueous solvents are propylene glycol, 
polyethylene glycol, vegetable oils such as olive oil, and 
injectable organic esters such as ethyl oleate . Aqueous 
carriers include water, alcoholic/aqueous solutions, emulsions 
or suspensions, including saline and buffered media. 
Parenteral vehicles include sodium chloride solution. Ringer' s 
dextrose, dextrose and sodium chloride, lactated Ringer's or 
fixed oils. Intravenous vehicles include fluid and nutrient 
replenishers , electrolyte replenishers such as those based on 
Ringer's dextrose, and the like. Preservatives and other 
additives may also be present, such as, for example, 
antimicrobials, antioxidants, chelating agents, inert gases 
and the like . 

This invention further provides a composition comprising a 
35 peptide, wherein the peptide has an amino acid sequence 
comprising amino acid residues 298 through 320 of the amino 
acid sequence designated SEQ . I.D. No. 3 or derivative 
thereof, the amounts of such peptide being effective to 
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scimulate or enhance antibody production in a subject, and a 
pharmaceutically acceptable carrier. 

This invention further provides compositions comprising the 
chemical compound identified by the above -described methods in 
an amount effective to treat or prevent infection by a strain 
of Hepatitis B virus designated Human Hepatitis B Virus 
Surface Antigen- 'S' -145 Singapore Strain (Glycine to Arginine) 
and a pharmaceutically effective carrier. 

This invention provides the use of the above-described 
compositions as medicaments for treating and/or preventing 
hepatocellular carcinoma. 

This invention also provides use of the above- identified 
compositions for treating a subject infected with a strain of 
Hepatitis B virus designated Human Hepatitis B Virus Surface 
Antigen- 'S' -145 Singapore Strain (Glycine to Arginine). 

This invention also provides use of the above- identified 
compositions for preventing infection by a strain of Hepatitis 
B virus designated Human Hepatitis B Virus Surface Antigen- 
's' -145 Singapore Strain (Glycine to Arginine) in a subject 
which comprises administering an effective amount. 

This invention further provides a method of screening tissues 
and bodily fluids from a subject for a strain of hepatitis B 
virus designated Human Hepatitis B Virus Surface Antigen- 'S'- 
145 Singapore Strain (Glycine to Arginine) which comprises: 
(a) obtaining an appropriate sample of bodily fluid from the 
subject; (b) determining the presence of a polypeptide which 
is a mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence which 
differs from the amino acid sequence of a major surface 
antigen of a wild type hepatitis B virus in that the amino 
acid at position number 145 of such polypeptide is an 
arginine, rather than a glycine in the sample of step (a) so 
as to screen the sample for the strain. In embodiments of 
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this mechod, the bodily fluid comprises blood, sera, or a 
nucleic acid sample of blood or sera. 

This invention provides a method for determining whether a 
subject has a predisposition for hepatocellular carcinoma, 
which comprises: (a) obtaining an appropriate nucleic acid 
sample from the subject; and (b) determining whether the 
nucleic acid sample from step (a) is, or is derived from, a 
nucleic acid encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a wild 
type hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine , rather than a 
glycine, thereby determining whether the subject has a 
predisposition for hepatocellular carcinoma. 

This invention also provides the above-described method, 
wherein the nucleic acid sample in step (a) comprises mRNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wild type hepatitis B virus in 
that the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: (i) contacting the mRNA 
with the above-described oligonucleotides under conditions 
permitting binding of the mRNA to the oligonucleotide so as to 
form a complex; (ii) isolating the complex so formed; and 
(iii) identifying the mRNA in the isolated complex so as to 
thereby determine whether the mRNA is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

This invention further provides the above-described method, 
wherein the nucleic acid sample in step (a) comprises mRNA 
encoding a polypeptide which ±s a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
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Of a major surface antigen of a wild cype hepatitis B virus in 
that the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: (i) translating the mRNA 
under suitable conditions to obtain an amino acid sequence; 
and (ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence encoded by the isolated nucleic acid 
described above so as to determine whether the nucleic acid 
sample is, or is derived from, a nucleic acid which encodes 
the polypeptide. 

This invention also provides the above-described method, 
wherein the determining of step (b) comprises: (i) amplifying 
the nucleic acid present in the sample of step (a); and (ii) 
detecting the presence of polypeptide in the resulting 
amplified nucleic acid. 

This invention further provides the above -described method for 
determining whether a subject has a predisposition for 
hepatocellular carcinoma, which comprises: (a) obtaining an 
appropriate sample from the subject; and (b) determining 
whether the sample from step (a) is, or is derived from, a 
nucleic acid encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a wild 
type hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather than a 
glycine, by contacting the sample under appropriate conditions 
to bind to the above-described antibodies so as to determine 
whether the subject has a predisposition for hepatocellular 
carcinoma . 

This invention provides the above-described methods, wherein 
the oligonucleotide or antibody is labeled with a detectable 
marker. 

This invention also provides the above -described methods. 
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wherein nhe detectable marker is a radioactive isotope, a 
fluorophor or an enzyme. 

This invention also provides the above-described methods, 
wherein the sample comprises blood, tissue or sera. 

This invention further provides a method for identifying a 
chemical compound for the manufacture of a medicament which is 
capable of treating hepatocellular carcinoma which comprises: 
(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
145 of such polypeptide is an arginine, rather than a glycine, 
with the chemical compound under conditions permitting binding 
between the polypeptide and the chemical compound; (b) 
detecting specific binding of the chemical compound to the 
polypeptide; and (c) determining whether the chemical compound 
binds to the polypeptide so as to identify a chemical compound 
which is capable of treating hepatocellular carcinoma. 

This invention provides a method for identifying a chemical 
compound for the manufacture of a medicament which is capable 
of preventing hepatocellular carcinoma, which comprises: (a) 
contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the amino 
acid sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position number 
145 of such polypeptide is an arginine, rather than a glycine, 
with the chemical compound under conditions permitting binding 
t^etween the polypeptide and the chemical compound; (b) 
detecting specific binding of the chemical compound to the 
polypeptide; and (c) determining whether the chemical compound 
binds to the polypeptide so as to identify a chemical compound 
which is capable of preventing hepatocellular carcinoma. 
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Additionally, this invention provides a composition comprising 
the chemical compound identified by the above-described 
methods in an amount effective to treat hepatocellular 
carcinoma and a pharmaceut ically effective carrier. 

This invention also provides a composition comprising the 
chemical compound identified by the above -described methods in 
an amount effective to prevent hepatocellular carcinoma and a 
pharmaceutically effective carrier. 

This invention further provides a method treating a subject 
with hepatocellular carcinoma which comprises administering an 
effective amount of the above -described compositions. 

This invention further provides a method preventing 
hepatocellular carcinoma in a subject which comprises 
administering an effective amount of the above -described 

compositions . 

This invention also provides a hepatitis vaccine, comprising 
a mutant form of the surface antigen of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of the major surface antigen of 
hepatitis B in that the amino acid at position number 145 of 
such polypeptide is an arginine rather than a glycine. 

This invention also provides the above -described vaccine and 

an adj uvant . 

This invention is illustrated in the Experimental Details 
section which follows. These sections are set forth to aid in 
an understanding of the invention but are not intended to, and 
should not be construed to, limit in any way the invention as 
set forth in the claims which follow thereafter. 

Eac perimental Details 

In the method described below, the hepatitis B virus carrying 
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Che mucation at amino acid residue 145 of the major surface 
antigen was isolated, and its nucleotide sequence was 
determined . 

Serum sample (20/815c) was obtained from an 11-year old child 
born to a mother carrying the wild type surface antigen. The 
child tested surface antigen negative at birth and was 
subj ected to a combined treatment of hepatitis B 
immunoglobulin (HBIG) and plasma-derived vaccine. He was 
tested surface antigen positive one year later and carried an 
Arginine mutation at amino acid residue 145 in the major 
surface antigen. The viral DNA was extracted prior to the 
determination of its sequence in the present invention. 

As described in the Examples below, the genome of this 
hepatitis B mutant virus carrying a mutation at amino acid 
residue 145 of the major surface antigen consists of 3215 
nucleotides which are identical to those of the wild type 
virus of the same subtype {adw) . Open reading frames (ORFs) 
coding for the major viral proteins are found at corresponding 
positions when compared to the wild type virus. Position 1 in 
the mutant hepatitis B virus genome is defined according to 
that in the wild type virus, corresponding to the restriction 
site EcoRI which is absent in the hepatitis B virus in the 
present invention due to changes in the nucleotide sequence. 

The structure of the different ORFs in the mutant virus genome 
reported are summarized in Figure 1 and their locations are 
indicated as follows : 

- DNA polymerase gene starts at position 23 07 and ends at 
position 1623, therefore consisting of 2532 nucleotides and 
coding for 843 amino acid residues; 

- Large surface antigen gene starts at position 2848 and ends 
at position 835, therefore consisting of 1203 nucleotides and 
coding for 4 00 amino acid residues . This large surface 
antigen overlaps the middle surface antigen starting at 
position 3205 and the major surface antigen which starts at 
position 155, Both the middle (consisting of 281 amino acids 
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residues) and the major (consisting of 226 amino acid 
residues) surface antigens end at the same position as the 
large surface antigen; 

- core gene starts at position 1814 and ends at position 2452, 
therefore consisting of 639 nucleotides and coding for 212 

amino acid residues; and 

- Trans-activating X gene starts at position 1374 and ends at 
position 1838, therefore consisting of 465 nucleotides and 
coding for 154 amino acid residues. 

Furthermore, sequence analysis has established this mutant 
hepatitis B virus as belonging to adw subtype, as indicated by 
a lysine residue at both positions 122 and 160 in the ma^or 
surface antigen. Consistent with previous analysis of the "a" 
epitope by direct sequencing, the vaccine - induced mutatxon 
(from Glycine to Arginine) is found at amino acid residue 145 
of the major surface antigen. 

compared with the wild type hepatitis B virus deposited xn che 
Genbank database (accession number D00329) , the identity of 
this hepatitis B viral strain is at 89.4% for the nucleotide 
sequence. The identity of different viral proteins of the 
present mutant hepatitis B virus as compared with its w.ld 
type counterparts is at 88. 3%, 87. 7%, 93.4% and 87% for DNA 
polymerase (PIR - Protein Identification Resources accession 
number P93460), large surface antigen (PIR accession number 
A93460), core (PIR accession number C93460) and 

trans-activating X (PIR accession number A31289) proteins, 

respectively . 

The hepatitis B virus genome in the present invention carrying 
a vaccine -induced mutation at amino acid residue 145 (Glycine 
to Arginine) of the major surface antigen, can be used as 
material to design oligonucleotides specific to the mutant 
virus genome. These oligonucleotides can be used as material 
for highly specific diagnostic agents that detect virus 
carrying a vaccine - induced mutation at amino acid residue 145 
of the major surface antigen. 
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The hepaticis B virus genome in the present invention, with a 
vaccine- induced mutation at amino acid residue 145 (Glycine to 
Arginine) of the major surface antigen, can be used as 
material to produce proteins of the invention by expressing a 
vector that carries the relevant coding region, and which can 
replicate in a host cell such as Escherichia coli. by standard 
DNA recombinant technology. 

Proteins of the present invention are useful as material for 
highly specific diagnostic agents capable of detecting 
hepatitis B virus carrying a vaccine - induced mutation at amino 
acid residue 145 of the major surface antigen. Using known 
methods, these same proteins can be used to produce polyclonal 
and monoclonal antibodies . 



Polyclonal and monoclonal antibodies can be used as material 
for diagnostic agents to detect with high specificity antigens 
of hepatitis B virus, with a vaccine-induced mutation at amino 
acid residue 145 (Glycine to Arginine) of the major surface 
20 antigen. 

A detection system using each protein of the present invention 
or proteins with partial replacement of amino acids, and a 
detection system using monoclonal or polyclonal antibodies to 

25 such proteins, are useful as highly specific diagnostic agents 
for hepatitis B virus with vaccine -induced mutation at amino 
acid residue 145 of the major surface antigen, and are 
effective to detect and screen out such virus from_ transfusion 
bloods or blood derivatives. The proteins or antibodies to 

30 such proteins, can be used as a material for development of 
prophylactic and therapeutic vaccine against such virus. 

It is well known that one or more nucleotides in a DNA 
sequence can be substituted by other nucleotides to produce 
35 the same protein. The present invention also concerns such 
nucleotide changes which code for proteins reported in this 
invention. It is equally well known that one or more amino 
acids in a protein sequence can be replaced by other analogous 
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amino acids, as defined by their hydrophilic properties or 
charges, to produce an analog of the amino acid sequence. Any 
analogs of the proteins of the present invention involving 
amino acid replacement, deletions, or by isosteres (modified 
amino acids that bear close structural and spatial similarity 
to protein amino acids), amino acid addition, or isostere 
addition can be utilized, provided that the resulting 
sequences elicit antibodies recognizing hepatitis B virus with 
a vaccine- induced mutation at amino acid mutation 145 (Glycine 
to Arginine) of the major surface antigen. 

EXAMPLES 

The nucleotide sequence and the deduced amino acid sequence of 
hepatitis B virus, carrying a vaccine- induced mutation at 
amino acid residue 145 (Glycine to Arginine) of the major 
surface antigen, were determined in the following manner: 

1. Isolation of Viral DNA 

The viral DNA was isolated from a serum sample (20/815c) 
obtained from the serum of an 11-year old Chinese child who 
was born to a mother of wild type hepatitis B virus surface 
antigen. Despite negative test results at birth, he was given 
combined treatment of HBIG and the plasma-derived vaccine and 
tested positive for hepatitis B virus surface antigen one year 
later. Sequence analysis of the "a" epitope indicated the 
presence of a vaccine - induced mutation at amino acid residue 
145 of the major surface antigen. 

The isolation method used was: 

200 Ml of the serum sample was added with 400 ^1 of the lysis 
buffer (Tris chloride 10 mM, pH7 . 4 , EDTA 1 mM, and sodium 
dodecyl sulfate 2%) and 25 nl of proteinase K (20 mg/ml), 
incubated at 65 C for 3 hours. Viral DNA was then extracted 
by phenol/chloroform and precipitated by ethanol . 

2. Amplification of Viral DNA by Polymerase Chain Reaction 
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{ pgr; 



The vxrus genome was amplified by polymerase chain reaction 
(PGR) using 3 sees of overlapping oligonucleotides, which were 
desxaned according co the wild type hepatitis B virus of adw 
subtype. Various restriction enzyme sites were included to 
facilitate the cloning of the PGR products. The position of 
these oligonucleotides is shown in Fig. 2 and indicated as 

follows : 

- Flag 1 (ATAAGGTTATGCCCCTATCTTATCAACACTTCCGGA) (SEQ. I.D. No. 
6) starts at the initiation site of the coding region of DNA 
polvTT.erase, at position 2307 of the viral nucleotide sequence 
and matches the coding strand (sense oligonucleotide). An 
additional Hindlll restriction enzyme site is underlined; 

- Xba3 (GAGTGTAGACTCTGCGGTATTGTGA) (SEQ. I.D. No. 7) starts at 
Che internal restriction enzyme site Xbal , at position 250 of 
the viral nucleotide sequence and matches the complementary 
strand (anti-sense oligonucleotide) . An additional Xbal 
restriction enzyme site is underlined; 

- XbaS (GAGTCTAGACTCGTGGTGGACTTCT) (SEQ. I.D. No. 8) starts at 
the internal Xbal site, at the same location as that of Xba3 
oligonucleotide but matches the coding strand (sense 
oligonucleotide) . An additional Xbal restriction enzyme site 

is underlined; 

- common 3 (TGAGAATTCTGACGGTGGTCTCCATGCGACGT) (SEQ. I.D. No. 
9) starts at the stop codon of the DNA polymerase, at position 
1623 of the viral nucleotide sequence and matches the 
complementary strand (anti-sense oligonucleotide) . An 
additional EcoRI restriction enzyme site is underlined; 

- Vll (TTTGTTTACGTGCCGT) ( SEQ. I.D. No. 10) Starts near the 
initiation site of the X gene, at position 1420 of the viral 
nucleotide sequence and matches the coding strand (sense 
oligonucleotide) ; 

-HindIIIADW3 (GTAAGCTTAGTTTCCGGAAGTGTTGAT) (SEQ. I.D. No. 11) 
1 starts close to the initiation site of the DNA polymerase, at 
position 2340 and matches the complementary strand (anti-sense 
oligonucleotide) . An additional Hind III restriction enzyme 
site is underlined. 
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using viral DNA as a template, PGR was then carried out on a 
DNA Thermal Cycler ( Perkin-Elmer . Cetus) for 35 cycles usxng 
Pfu polymerase (Stratagene, U.S.A.) , each cycle consisting of 
1 5 minutes at a denaturing temperature of 94 °C. 2 minutes at 
an annealing temperature of 53 °C and 4 minutes at an 
extension temperature of 72 °C . The following combinations of 
oligonucleotides were used: Flagl/Xba3, Xba5/Common3 and 
Vll/HindIIIADW3, and generating amplification products of 1.2 
kb, 1.4 kb and 1.1 kb, respectively. 

3. Cloning of the Amplified Viral DNA Fragments. 

Amplified viral DNA fragment from Flagl/Xba3 (1.2 kb) was 
subjected to restriction enzyme digestion by Hindlll and Xbal 
prior to cloning in a BlueScript plasmid pre-treated by the 
same restriction enzymes. Similar digestion with Xbal and 
EcoRI was applied to PGR product from Xba5/Common3 (1.4 kb) 
prior to cloning in a BlueScript plasmid pre-treated by Xbal 
and EcoRI . On the other hand, the DNA fragment a.uplif ^ed with 
Vll and HindIIIADW3 (1-1 kb) was directly cloned into 
ZeroBlunt plasmid, developed by InvitroGen (U.S.A.) for 
cloning blunt-end DNA fragments. 

4. Determination of Nucleotide Sequence 

Nucleotide sequence of the vaccine - induced hepatitis B virus 
in the present invention was determined on plasmxd DNA 
template by chain- terminating inhibitors, using the Sequenase 
DNA Sequencing Kit (United States Biochemical Corp.). To 
, facilitate the sequencing procedure, various internal 
oligonucleotides were designed (from VI to V13) according to 
the wild type hepatitis B virus, and their positions are 
indicated in Fig. 2. 

5 From the analysis described above, the full-length nucleotide 
sequence of the hepatitis B virus carrying a vaccine - induced 
mutation at amino acid residue 145 (Glycine to Arginine) of 
the major surface antigen was determined as shown in Figure 3 . 
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The deduced ammo acid sequences coding for Che major viral 
proteins are shown in Figures 4-7: hepatitis B viral DNA 
polymerase (Figure 4), the large surface antigen (Figure 5), 
the core protein (Figure 6) and the trans -activating X protein 
(Figure 7) . 

Alignment of the virus sequence in the present invention with 
other hepatitis B viral sequences, available in the Genbank 
database, will point to specific sequence differences which in 
turn can be used to design DNA probes. A detection system 
using polymerase chain reaction (PGR) can then be developed. 
Such PGR reactions will involve combinations of 
oligonucleotides specific to hepatitis B virus with a 
vaccine- induced mutation at the amino acid residue 145 
(Glycine to Arginine) of the major surface antigen, thereby 
allowing highly specific detection of these mutant viral DNAs . 
Briefly, viral DNA can be extracted as described in this 
invention. PGR reactions can be performed using specific 
oligonucleotides using similar cycling conditions described 
above. Results can then be analyzed after resolving PGR 
products on a 1 % agarose gel . 

According to known immunological procedures, it is possible to 
determine epitopes from protein sequences such as those in 
Figures 4-7. Determination of these epitopes specific to 
hepatitis B virus with vaccine - induced mutation at amino acid 
residue 145 of the major surface antigen will allow the 
synthesis of peptides using genetic engineering methods, 
synthesis of the proteins, production of the antibodies, 
development of specific diagnostic reagents, development of 
prophylactic and therapeutic vaccines, and antiviral agents. 

A detection system for antibodies against hepatitis B virus, 
with a vaccine -induced mutation at amino acid residue 145 of 
the major surface antigen, can be developed using polyvinyl 
microtiter plates and the sandwich method. Briefly, 50 ^1 of 
5 Mg/ml concentration of a hepatitis B virus (vaccine - induced 
mutant) peptide can be dispensed in each well of the 
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microciter plates and incubated overnight at room temperature 
for consolidation. Similar procedures can be applied to 's' 
protein purified from host cells such as Escherichia coli. 
The microplate wells can be washed five times with 
physiological saline solution containing 0.05% Tween 20. For 
overcoating, 100 Ml of NaCl buffer containing 30% (v/v) of 
calf serum and 0.05% Tween 20 (CS buffer) can be dispensed in 
each well and discarded after incubation for 30 minutes at 
room temperature . 

To determine antibodies specific for the vaccine - induced 
mutant hepatitis B virus antibodies in serum, the primary 
reaction can be carried out such that 50 fil of the CS buffer 
and 10 Ml of a serum sample can be dispensed in each 
microplate well and incubated on a microplate vibrator for one 
hour at room temperature. After completion of the primary 
reaction, microplate wells are washed five times as described 

In the secondary reaction, 1 ng of horseradish peroxidase 
labeled anti -human IgG mouse monoclonal antibodies dissolved 
in 50 Ml of calf serum can be dispensed in each microplate 
well, and incubated on a microplate vibrator for one hour at 
room temperature. Upon completion, wells can be washed five 
times in the same way. After addition of hydrogen peroxide 
(as substrate) and 50 fil of O-phenylendiamine solution (as 
color developer) in each well, and after incubation for 30 
minutes at room temperature, 50 m1 of 4M sulphuric acid 
solution can be dispensed in each well to stop further color 
development and for reading absorbance at 4 90nm. 

The present invention makes possible detection of 
vaccine- induced mutant hepatitis B virus, in particular those 
carrying a mutation at amino acid residue 145 of the major 
surface antigen. Such mutant hepatitis B virus have hitherto 
escaped the detection using conventional antibody-based 
methods, and the present invention also provides detection 
systems capable of highly specific and sensitive detection at 
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an early snage of infection. 

In addition, these features allow accurate diagnosis of 
patients at an early stage of the disease and also help to 
remove with higher efficiency blood contaminated with 
vaccine-induced mutant hepatitis B virus through using a 
screening test of donor bloods . 

Proteins and their antibodies under the present invention can 
be utilized for development of prophylactic and therapeutic 
vaccines, as well as, immunological pharmaceuticals. Sequence 
information on structural genes of these mutant viruses will 
be helpful m developing detection systems of the relevant 
protein antigens and antibodies. 

Antigen-antibody complexes can be detected by known methods. 
Specific monoclonal and polyclonal antibodies can be raised by 
immunizing animals such as mice and rabbits with peptides or 
proteins specific to mutant vaccine - induced hepatitis B 
viruses. Inhibitory antiviral agents can be designed and 
targeted against these proteins and molecules in cell culture 
or in vivo . 



The present invention is based on studies on an isolated virus 
genome with a vaccine- induced mutation at amino acid residue 
14 5 (Glycine to Arginine) of the major surface antigen. The 
invention makes possible highly specific detection of these 
vaccine -induced mutant hepatitis B virus and provides material 
such as protein, polyclonal and monoclonal antibodies for 
development of such detection system. 

We have evidence showing that when expressed in a mammalian 
expression system, the major surface antigen (HBsAg) of the 
mutant HBV reported in our invention is detected as a 22kDa 
protein on a Coomass ie -blue stained SDS-PAGE gel, whereas the 
wild type HBsAg is detected as a 25kDa protein. Since the 
only glycosylation site on the HBsAg is located in close 
proximity (Asparagine at position 146) to the mutation at 
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position 145. it very likely that the drastic change from 
Glycine to Arginine at position 145 affects the glycosylat ion 
process in the mutant HBsAg . This defective glycosylat xon 
process would in turn result in the smaller protexn as 
observed in our studies. As the antigenicity of a protexn is 
adversely affected by the extent of its glycosylation, we 
predict that the mutant HBsAg reported in our invention is 
more antiaenic than the wild type HBsAg. This prediction is 
further supported by the structural analysis using the method 
developed by Hopp and Woods. 



our seroloaical studies also indicate major differences 
between wild type HBV carriers and those carrying the mutant 
HBV reported in our invention, one such difference is that the 
serum viral DNA load is significantly lower at around 5pg per 
as measured by an ^^^I hybridization assay (Abbott 
Laboratories, U.S.A.) . In marked contrast, the wild type HBV 
DNA load is much higher at over lOOpg per ml. In addition, 
the anti-Hepatitis B surface antigen (anti-HBs) level is 
detectable at 10 lU per ml in the mutant HBV reported m our 
invention, whereas such antibodies remained undetectable m 
carriers of wild type HBV. 

in the process of sequence determination, we have observed 
that a few oligonucleotides (each of them longer than 17 
bases) designed according to the wild type HBV sequence, 
failed to hybridize to the mutant viral DNA reported m our 
invention. Two such oligonucleotides are located m the 
genome at positions 2711 to 2729 and 2902 to 2920. Our 
results, therefore, point to the structural differences 
between the wild type and mutant HBV genomes. 
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What: IS claimed is: 

1. An isolated strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Ant igen- ' S ' - 14 5 Singapore 
Strain (Glycine to Arginine) which constituent viral 
genome is deposited under Accession Nos . P97121504 , 
P97121505 and P97121506 with the European Collection of 
Cell Culture on 15"^*^ December 1997. 



2. An isolated nucleic acid encoding a polypeptide which is 
a mutant major surface antigen of a strain of hepatitis 
3 virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide 
is an arginine rather than a glycine. 

3. The isolated nucleic acid of claim 2, wherein the 
polypeptide is being encoded by nucleotides 155 through 
835 of the nucleic acid sequence designated SEQ . I.D. No. 
1 . 

4. The isolated nucleic acid of claim 3, comprising 
nucleotides "AGA" in positions 587-589. 

5. The isolated nucleic acid of claim 2, wherein the nucleic 
acid is DNA. 

6 . The isolated nucleic acid of claim 2 , wherein the nucleic 
acid is RNA . 

7. The isolated nucleic acid of claim 5, wherein the nucleic 
acid is cDNA. 

8. The isolated nucleic acid of claim 5, wherein the nucleic 
acid is genomic DNA. 
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The isolated nucleic acid of claim 2, wherein the 
polypeptide has an amino acid sequence substantially the 
same as amino acid residues 174 through 400 of the ammo 
acid sequence designated SEQ. I.D. No. 3. 



0 . 



1 . 



12 



13 . 



14 



An isolated nucleic acid which encodes a peptide, wherein 
the peptide is encoded by a nucleic acid molecule 
comprising nucleotides 527 through 595 of SEQ. I-D 



No 

[uprising nucleotiaes / uniw^a" — •• 

1 . 



An isolated nucleic acid which encodes a peptide, wherein 
the peptide has an amino acid sequence comprising amino 
acid residues 298 through 320 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of 
a strain of hepatitis B virus, such polypeptide having 
an amino acid sequence which differs from che amino acid 
sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than 
a glycine and operatively linked to a promoter of RNA 
transcription . 

A vector comprising an isolated nucleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. 
I.D. No . 1 . 

The vector of claim 12 or 13, wherein the vector 
comprises viral DNA. 



15. A host vector system for the production of a polypeptide 
which comprises the vector of claim 12 in a suitable 

host . 

16. A host vector system for the production of a peptide 
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which comprises the vector of claxm 13 in a suitable 

host: . 

17 A method of producing a polypeptide which comprises 
growing the host vector system of claim 15 under suitable 
conditions permitting production of the polypeptide and 
recovering the polypeptide so produced. 

.8 A method of producing a peptide which comprises growing 
the host vector system of claim 16 under suitable 
conditions permitting production of the polypeptide and 
recovering the polypeptide so produced. 



19 . 



A method of obtaining a polypeptide in purified form 

which comprises : 

(a) introducing the vector of claim 12 xnto a 

suitable host cell; 

(b) culturing the resulting host cell so as to produce 
the polypeptide; 

(c) recovering the polypeptide produced in step (b) ; 

and 

(d) purifying the polypeptide so recovered. 

20. A method of obtaining a polypeptide in purified form 

which comprises: 

(a) introducing the vector of claim 13 into a 

suitable host cell; 

(b) culturing the resulting host cell so as to produce 
the polypeptide; 

(c) recovering the polypeptide produced in step (b) ; 

and 

(d) purifying the polypeptide so recovered. 

21 A purified polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
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at position number 145 of such polypeptide is an arginine 
rather than a glycine. 



22 . A pu 
19 



rif ied polypeptide obtained from the method of claim 



A purified peptide, wherein the peptide has an amino acid 
sequence comprising amino acid residues 298 through 320 
of the amino acid sequence designated SEQ . I.D. No. 3. 



24 



25 



26 . 



A purified peptide obtained from the method of claim 20. 

An olxgonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a unique sequence of 
nucleotides within a nucleic acid which encodes a 
polypeptide which is a mutant major surface antigen of 
a strain of hepatitis B virus, such polypeptide having 

an amino acid sequence wax^ii ^j.^^^^^ ^^w... 

sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than 
a glycine, without hybridizing to any sequence of 
nucleotides within a nucleic acid which encodes the ma^or 
surface antigen of a wild type hepatitis B virus. 

The oligonucleotide of claim 25 comprising nucleotides 
527 through 595 of SEQ. I.D. No. 1. 

A method of obtaining antibodies to a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus 
in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and 
not to the major surface antigen of a wild type hepatitis 
B virus, comprising: 
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(a) 
(b) 

(c) 
(d) 

(e) 



ob-aining the polypeptide in a purified rorm; 
.mmur..zxng an organism capable of producing 
antibodies against the purified polypeptide ; 
collecting the produced antibodies; 

combining the produced antibodies and the purified 
polvpeptide under conditions to form a complex; and 
determining which produced antibodies form a 
complex with the purified polypeptide so as to 
obtain antibodies to the polypeptide. 

The method of claim 27, wherein the polypeptide is being 
encoded by nucleotides 155 through 835 of the nucleic 
acid sequence designated SEQ . I.D. No. 1. 

The morhod of claim 21, wherein the polypeptide has an 
amino acid sequence substantially the same as amino acid 
residues 174 through 400 of the amino acid sequence 
designated SEQ. I.D. No. 3. 

The method of claim 27, wherein the organism comprises 

a rabbit or a mouse. 



31 A method of obtaining antibodies to a peptide, wherein 
Che peptide has an amino acid sequence comprising amino 
acid residues 298 through 320 of the amino acid sequence 
designated SEQ. I-D. No. 3, comprising: 
(a) obtaining the peptide in a purified form; 
b) immunizing an organism capable of_ producing 
antibodies against the purified peptide; 
collecting the produced antibodies; 
combining the produced antibodies and the purified 
peptide under conditions to form a complex; and 
determining which produced antibodies form a 
complex with the purified peptide so as to obtain 
antibodies to the peptide. 



(c) 
(d) 

(e) 



32 



The method of claim 31, wherein the organism comprises 
a rabbit or a mouse. 
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3. The antibodies obtained in claim 27 or 31. 

4. Monoclonal antibodies of the antibodies of claim 33. 

5 Antibodies capable of detecting a polypeptide which is 
a mutant major surface antigen of a strain of hepatxtxs 
B virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a ma^or 
surface antigen of a wild type hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide 
xs an arginine, rather than a glycine, and incapable of 
detecting the major surface antigen of a wild type 
hepatitis B virus. 



6 . 



37 



Antibodies capable of detecting a peptide, wherexn the 
peptide has an amino acid sequence comprising amino acxd 
residues 298 through 320 of the amino acid sequence 
designated SEQ . I-D. No. 3. 

use of a nucleic acid encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a maDor 
surface antigen of a wild type hepatitis B virus in that 
the amxno acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine for determining 
whether a subject is infected with a strain of Hepatitis 
B virus designated Human Hepatitis B Virus Surface 
Antigen- 'S' -145 Singapore Strain (Glycine to Arginine), 
wherein such determination comprises 

(a) obtaining an appropriate nucleic acid sample from 
the subject; and 

(b) determining whether the nucleic acid sample from 
step (a) is, or is derived from, a nucleic acid 
encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
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ma:or surface antigen of a wild type hepatitis B 
virus m that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine . 



8 . 



39 



The use of claim 37, wherein the nucleic acid sample in 
step (a) comprises mRNA corresponding to the transcript 
of DNA encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
at position number 145 of such polypeptide is an 
arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) contacting the mRNA with the oligonucleotide 
of claim 25 under conditions permitting 
binding of the mRNA to the oligonucleotide so 
as to form a complex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolated complex 
so as to thereby determine whether the mRNA 
is, or is derived from, a nucleic acid which 
encodes the polypeptide. 

The use of claim 37, wherein the nucleic acid sample in 
step (a) comprises mRNA corresponding to the transcript 
of DNA encoding a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino acid 
at position number 145 of such polypeptide is an 
arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions 
to obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) 
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with the amino acid sequence encoded by the 
isolated nucleic acid of claim 9 so as to 
determine whether the nucleic acid sample is, 
or is derived from, a nucleic acid which 
encodes the polypeptide. 

The use of claim 37, wherein the determining of step (b) 

comprises: 

(i) amplifying the nucleic acid present xn the 
sample of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

use of antibodies capable of detecting a polypeptide 
which is a mutant major surface antigen of a straxn of 
Hepatitis B virus designated Human Hepatitis B Vxrus 
surface Antigen- ' S' -145 Singapore Strain (Glycine to 
Arginine) for determining whether a subject is infected 

with a strain of Hepatitis ^ viru;= 

Hepatitis B Virus Surface Ant igen- ' S ' - 145 Singapore 
Strain (Glycine to Arginine) , wherein such determination 
comprises : 



(a) 
(b) 



42 



obtaining an appropriate sample from the subject; 

and 

determining whether the sample from step (a) is, or 
is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from 
^he amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the amino 
acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, by contacting 
Che sample under appropriate conditions to bind to 
the antibodies of claim 35 or 36 so as to determine 
whether a subject is infected. 

^ 1 ■ 1-7 -»B OT- 41 wherein the isolated 
The use of claim 37, 38 or 
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nucle.c acid, oligonucleotide, or ancibody labeled 

wich a deneccable marker. 

3 The use Che claim 42, wherein the detectable marker is 
rad^oaccive isotope, a fluorophor, or an enzyme. 



4 - 



46 



a 



The use of claim 37, wherein Che sample comprises blood. 

tissue, or sera. 



. A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of treating 
infection by a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) , which comprises: 
(a) contacting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeotide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of treating infection by 
the viral strain . 



A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of 
preventing infection by a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen- 'S'- 
145 Singapore Strain (Glycine to Arginine), which 
comprises : 

(a) contacting a polypeptide which is a mutant major 
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surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
.ajor surface antigen of a wild type ^-P^^^^^ ^ 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 
detecting specific binding of the chemical compound 
to the polypeptide; and 

determining whether the chemical compound b.nds to 
the polypeptide so as to identify a chemxcal 
compound which is capable of preventing infection 
by the viral strain . 

A composition comp.i.ing a polypeptide which is a mutant 
„a: or surface antigen of a strain of hepatitis B v.rus^ 

, cp^nuence which 

such polypeptide having an <*iuxx.w - - 

^tffers f^o. the amino acid sequence of a -Jor surface 
antigen of a wild type hepatitis B v.rus xn that the 
amino acid at position number i4S of such P°^VPapt.de .s 
,n arginine, rather than a glycine, or ^"--"j; 
thereof, the amounts of such polypeptide be.ng effeotrve 
to stimulate or enhance antibody production in a subject, 
and a pharmaceutically acceptable carrier. 

ft composition comprising a peptide, wherern the peptide 
^as an amino acid sequence comprising amino ac.d residues 
«8 through 320 of the amino acid sequence designated 
SEQ I. D. NO. 3. or derivative thereof, the amounts o£ 
such peptide being effective to stimulate or enhance 
antibody production in a subject, and a pharmaceutrcally 
acceptable carrier. 

A composition comprising the chemical compound identified 
by the method of claim 45 in an amount effective to treat 
ilfection by a strain of Hepatitis B virus designated 



49 . 
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Humar. Hepari- s B Virus Surface Antigen- 'S' -145 Singapore 
scram (Glycine to Arginine) and a pharmaceutical ly 
effective carrier. 



SI 



52 



A composition comprising the chemical compound identified 
bv the method of claim 46 in an amount effective to 
prevent infection by a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen- 'S'- 
145 Singapore Strain (Glycine to Arginine) and a 
pharmaceutically effective carrier. 

Use of the comt^osition of claim 47 or 48 for treating a 
subject infected with a strain of Hepatitis B virus 
designated Human Hepatitis B Virus Surface Antigen- 'S'- 
145 Singapore Strain (Glycine to Arginine) . 

use of the composition of claim 45 for treating a subject 
infected with a strain of hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) . 

53 use of the composition of claim 47 or 48 for preventing 
infection by a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S' -145 Singapore 
Strain (Glycine to Arginine) in a subject. 

54 use of the composition of claim 46 for preventing 
infection with a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S '- 145 Singapore 
Strain (Glycine to Arginine) in a subject. 

55. A method of screening bodily fluids from a subject for 
a strain of hepatitis B virus designated Human Hepatitis 
B Virus surface Antigen- ' S' -145 Singapore Strain (Glycine 
to Arginine) which comprises: 

(a) obtaining an appropriate sample of bodily fluid 
from the subject; 

(b) determining the presence of a polypeptide which is 
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a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amxno 
acid sequence which differs from the amino ac.d 
sequence of a major surface antigen of a wild type 
hepatitis B virus in that the amino acid at 
position number 145 of such polypeptide xs an 
arginine, rather than a glycine, in the. sample of 
step (a) so as to screen the sample for the strain. 

^ ^ r•^^im 55 wherein the bodily fluid 

The method of claim is, wxi<= 

= v.Tood sera or a nucleic acid sample of blood 
comprises blooa, sera, ui. « 

or sera. 

7 use of an antibody that recognizes a polypeptide which 
.s a mutant major surface antigen of a strain of 
hepatxtis B virus for determining whether the subject has 
a predisposition for hepatocellular carcinoma, wherexn 

such determination comprises: 

. . . ^^^-iz.^^ mir.leic acid sample from 

(a) obtaxnxng ay^'-^^f^ 

the subject; and 
(t» determining whether the nucleic acid sample frorn 
step (a) is, or is derived from, a nucleic acxd 
encoding a polypeptide which is a mutant ma^or 
surface antigen of a strain of hepatitis B vxrus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
o^ajor surface antxgen of a wild type hepatitxs B 
in that the amino acid at position number 145 
f such polypeptide is an arginine, rather than a 
glycxne, by contacting the sample under approprxate 
conditions to bind to the antibodies of claim 35 so 
as to determine whether the subject has a 
predisoosxtion for hepatocellular carcinoma. 



58 



vxrus 

o 



The method of claim 57, wherexn the nucleic acid sample 
in step (a) comprises mRNA encoding a polypeptide whxch 
is a mutant major surface antigen of a strain of 
hepatxtis B virus, such polypeptide having an amino acxd 
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seauence which differs from che amino acid sequence of 
a maicr surface antigen of a wild type hepatitis B vxrus 
that the amino acid at position number 145 of such 
polypept.de is an arginine, rather than a glycine, and 
wherein the determining of step (b) comprises: 

(i) contacting the mRNA with the oligonucleotide 
of claim 25 under conditions permitting 
binding of the mRNA to the oligonucleotide so 
as to form a complex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mRNA in the isolated complex 
so as to thereby determine whether the mRNA 
is, or is derived from, a nucleic acid which 
encodes the polypeptide. 

9 The method of claim 57, wherein the nucleic acid sample 
xn step (a) comprises mRNA encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an ammo acid 
sequence which differs from the amino acid sequence of 
a major surface antigen of a wild type hepatitis B virus 
in that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, and 
wherein the determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions 
to obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) 
with the amino acid sequence encoded by the 
isolated nucleic acid of claim ^ so as to 
determine whether the nucleic acid sample is, 
or is derived from, a nucleic acid which 
encodes the polypeptide. 

60. The method of claim 57, wherein the determining of step 
(b) comprises: 

(i) amplifying the nucleic acid present in the 
sample of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
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resulting amplified nucleic acid. 

1 use of an antibody that recognizes a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus for determining whether the subject has 
a predisposition for hepatocellular carcinoma, wherein 

such determination comprises: 

(a) obtaining an appropriate sample from the subject; 

and 

(b) determining whether the sample from step (a) is, or 
is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen 
of a wild type hepatitis B virus in that the ammo 
acid at position number 145 of such polypeptide is 
an arginine, rather than a glycine, by contacting 

j-i v -; r^"n«= hiind to 

the sample under approp:: j-clu^ wwx.^^^ 

the antibodies of claim 3 6 so as to determine 
whether the subject has a predisposition for 
hepatocellular carcinoma. 



62 . 



63 



64 . 



The method of claim 58, 59 or 61, wherein the 
oligonucleotide or antibody is labeled with a detectable 

marker . 

The method of claim 62, wherein the detectable marker is 
a radioactive isotope, a fluorophor or an enzyme. 

The method of claim 57, wherein the sample comprises 

blood, tissue or sera. 



65 A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of treating 
hepatocellular carcinoma which comprises: 
(a) contacting a polypeptide which is a mutant ma^or 
surface antigen of a strain of hepatitis B virus. 
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such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of treating 
hepatocellular carcinoma. 

66. A method for identifying a chemical compound for the 
manufacture of a medicament which is capable of 
preventing hepatocellular carcinoma, which comprises: 
(a) contacting a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a 
major surface antigen of a wild type hepatitis B 
virus in that the amino acid at position number 145 
of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under 
conditions permitting binding between the 
polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound 
to the polypeptide; and 

(c) determining whether the chemical compound binds to 
the polypeptide so as to identify a chemical 
compound which is capable of preventing 
hepatocellular carcinoma. 



67 . 



A composition comprising the chemical compound identified 
by the method of claim 65 in an amount effective to treat 
hepatocellular carcinoma and a pharmaceutically effective 
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carrier . 

68 . A composicion comprising the chemical compound identified 
by the method of claim 66 in an amoxint effective to 
5 prevent hepatocellular carcinoma and a pharmaceutical ly 

effective carrier. 

69. Use of the composition of claim 47 or 48 as a medicament 
for treating hepatocellular carcinoma. 

10 

70. Use of the composition of claim 67 as a medicament for 
treating hepatocellular carcinoma. 

71. Use of the composition of claim 47 or 48 as a medicament 
15 for preventing hepatocellular carcinoma. 

72. Use of the composition of claim 67 as a medicament for 
preventing hepatocellular carcinoma. 

20 73. A hepatitis vaccine, comprising a mutant form of the 
surface antigen of hepatitis B virus, such polypeptide 
having an amino acid sequence which differs from the 
amino acid sequence of the major surface antigen of 
hepatitis B in that the amino acid at position number 145 

25 of such polypeptide is an arginine rather than a glycine . 

74. The vaccine of claim 73, further comprising an adjuvant. 
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SEQUENCE LISTING 



(1) GENERAI- INFORMATION: 



(i) TITLE OF INVENTION: A VACCINE-INDUCED HEPATITIS B VIRAL 
STRAIN AND USES THEREOF 

(ii) NUMBER OF SEQUENCES: 11 



(2) INFORilATION FOR SEQ ID NO:l: (Figure 3) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3215 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: circular 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

CTCCACCACT TTCCACCAAA CTCTTCAAGA TCCCAGAGTC AGGGCCCTGT ACTTTCCTGC 60 

TGGTGGCTCC AGTTCAGGAA CAGTGAGCCC TGCTCAGAAT ACTGTCTCTG CCATATCGTC 120 

AATCTTATCG AAGACTGGGG ACCCTGTACC GAACATGGAG AACATCGCAT CAGGACTCCT 180 

AGGACCCCTG CTCGTGTTAC AGGCGGGGTT TTTCTTGTTG ACAAAAATCC TCACAATACC 240 

GCAGAGTCTA GACTCGTGGT GGACTTCTCT CAATTTTCTA GGGGGAACAC CCGTGTGTCT 300 

TGGCCAAAAT TCGCAGTCCC AAATCTCCAG TCACTCACCA ACCTGTTGTC CTCCAATTTG 360 

TCCTGGTTAT CGCTGGATGT GTCTGCGGCG TTTTATCATC TTCCTCTGCA TCCTGCTGCT 420 

ATGCCTCATC TTCTTGTTGG TTCTTCTGGA CTATCAAGGT ATGTTGCCCG TTTGTCCTCT 480 

AATTCCAGGA TCAACAACAA CCAGCACCGG ACCATGCAAA ACCTGCACAA CTCCTGCTCA 540 

AGGAACCTCT ATGTTTCCCT CATGTTGCTG TACAAAACCT ACGGACAGAA ACTGCACCTG 600 

TATTCCCATC CCATCATCTT GGGCTTTCGC AAAATACCTA TGGGAGTGGG CCTCAGTCCG 660 

TTTCTCTTGG CTCAGTTTAC TAGTGCCATT TGTTCAGTGG TTCGTAGGGC TTTCCCCCAC 720 

TGTCTGGCTT TCAGTTATAT GGATGATGTG GTTTTGGGGG CCAAGTCTGT ACAACATCTT 780 

GAGTCCCTTT ATGCCGCTGT TACCAATTTT CTTTTGTCTT TGGGTATACA TTTAAACCCT 840 

CACAAAACAA AAAGATGGGG ATATTCCCTT AACTTCATGG GATATGTCAT TGGGAGTTGG 900 

GGCACATTGC CACAGGAACA TATTGTACAA AAAATCAAAA TGTGTTTTAG GAAACTTCCT 960 

GTAAACAGGC CTATTGATTG GAAAGTATGT CAACGAATTG TGGGTCTTTT GGGGTTTGCC 1020 

GCCCCTTTCA CGCAATGTGG ATATCCTGCT TTAATGCCTT TATATGCATG TATACAAGCA 1080 

AAACAGGCTT TTACTTTCTC GCAAACTTAC AAGACCTTTC TAAGTAAACA GTATCTGAAC 1140 

CTTTACCCCG TTGCTCGGCA ACGCCCTGGT CTGTGCCAAG TGTTTGCTGA CGCAACCCCC 1200 

ACTGGTTGGG GCTTGGCCAT AGGCCATCAG CGCATGCGTG GAACCTTTGT GTCTCCTCTG 1260 
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CCGATCCATA 


CTGCGGAACT 


CCTAGCCGCT 


TGTTTTG CT C 


GCAGCAGGTw 


X vyOOulxAxwwl 


1320 


CTCATCGGGA 


CTGACAATTC 


TGTCGTGCTC 


TCCCG CAAGT 






1380 


CTAGGCTGTG 


CTGCCAACTG 


GATCCTGCGC 


GGGACGTCCT 


1 1 w 1 X X X 




1440 


CTGAATCCCG 


CGGACGACCC 


CTCCCGGGGC 


CGCTTGGGGC 




X X ^ X W^wW 


1500 


CTGTTATACC 


GACCGACCAC 


GGGGCGCACC 


TCTCTTTACG 




P *T* PT G VG P P*P 


1560 


TCTCATCTGC 


CGGACCGTGT 


GCACTTCGCT 


TCACCTCTGC 


AOL* X L^ui—A X O 


GAGAPPACCG 


1620 


TGAACGCCCA 


CGGGAACCTG 


CCCAAGGTCT 


TGCATAAGAG 


GACTCTTGGA 


PTTH* P A G P A A 
O X X X U>AV«OaA 


1680 


TGTCAACGAC 


CGACCTTGAG 


GCATACTTCA 


AAGACTGTGT 


GTTTAA X 


TPPP AGGAGT 


1740 


TGGGGGAGGA 


GGTTAGGTTA 


AAGGTCTTTG 


TACTAGGAGG 


i« X u X AwV^O A X 


A A ATTGGTGT 


1800 


GTTCACCATC 


ACCATGCAAC 


TTTTTCACCT 


CTG C CT AAT C 


ATCTCAXt»X X 


PATGTPPTAP 
^A X vl X \^\^ X 


1860 


TGTTCAAGCC 


TCCAAGCTGT 


GCCTTGGGTG 


GCTTTGGGGC 


ATGG A C ATTG 


ACCL.'UX AXAA 




AGAATTTGGA 


GCTTCTGTGG 


AGTTACTCTC 


TTTTTTGCCT 


T CTG AC X T X X 


X X V^U X X ox AX 


1980 


TCGAGATCTC 


CTCGACACCG 


CCTCTGCTCT 


GTATCGGGAG 


G C CTT AG AG T 


L. X L- OOVvAAOA 


2040 


TTGTTCACCT 


CACCATACGG 


CACTCAGGCA 


AGCTATTCTG 


AGTTGGGGTG 


^ ^#Mm« i i 
AGX XAAXuaA 




TCTAGCCACC 


TGGGTGGGAA 


GTAATTTGGA 


AGATCCAGCA 


TCCAGGGAAT 


TAG T AG TC AO 


^ X u W 


CTATGTCAAC 


GTTAATATGG 


GCCTAAAAAT 


CAGACAACTA 


TTGTGG X X X 


A PA TT^TPPTG 
AOA XXX X U 


2220 


TCTTACTTTT 


GGGAGAGAAA 


CTGTTCTTGA 


ATATTTGGTG 


TCTTTTGGAG 


TPTGG ATTPG 
X O X uwAX X WVJ 


2280 


CACTCCTCCT 


GCATATAGAC 


CACCAAATGC 


CCCTATCTTA 


TC AAC A CTT C 


r»PP A A APTAP 
OwOAAAO X A*— 


2340 


TGTTGTTAGA 


CGAAGAGGCA 


GGTCCCCTAG 


AAGAAGAACT 


CCCTCGCCTC 


OCAOAOOAaO 


2400 


GTCTCAATCG 


CCGCGTCGCA 


GAAGATCTCA 


ATCTCGGGAA 


TCTCAATG X X 


a r"P Jl TT* PPT T 
AOXAX X OO X X 


2460 


GGACACATAA 


GGTGGGAAAC 


TTTACGGGGC 


TTTATTCTTC 


TACGGTACCT 


XOCX X X AAX O 


5520 


CTAAATGGCA 


AACTCCTTCT 


TTTCCGGACA 


TTCATTTGCA 


GGAGGACATT 


O X X vv A X AO A X 


2580 


GTAAGCAATT 


TGTGGGGCCC 


CTTACAGTAA 


ATGAAAACAG 


GAtjA W X AAAA 


TTA ATTATGC 
X X AA X X A X 


2640 


CTGCTAGGTT 


TTATCCAAAT 


GTTACTAAAT 


ATTTGCCCTT 


A(j A X AAALvOu 


ATPA AAPPAT 

A X wAAAV.'VirXl X 


2700 


ATTATCCAGA 


GTATGTAGTT 


AATCATTACT 


TCCAGACGCG 


ACATTATTTA 


OAOAO*1 0 X X X 


2760 


GGAAGGCGGG 


GATCTTATAT 


AAAAGAGAGT 


CCACACGTAG 


CGCCTCATTT 


TPPGGGTPAP 
X OOOOu X wAU> 


2820 


CATATTCTTG 


GGAACAAGAT 


CTACAGCATG 


GGAGGTTGGT 




T CG AAAAGGC 


2880 


ATGGGGACAA 


ATCTTTCTGT 


CCCCAATCCC 


CTGGGATTCT 


TCCCCGATCA 


TCAGTTGGAC 


2940 


CCTGCATTCA 


AAGCCAACTC 


AGAAAATCCA 


CATTGGGACC 


TCAACCCGCA 


CAAGGACAAC 


3000 


TGGCCGGACG 


CCAACAAGGT 


GGGAGTGGGA 


GCATTCGGGC 


CAGGGTTCAC 


CCCTCCTCAT 


3060 


GGGGGACTGT 


TGGGGTGGAG 


CCCTCAGGCT 


CAGGGCCTAC 


TCACAACTGT 


GCCAGCAGCT 


3120 


CCTCCTCCTG 


CCTCCACCAA TCGGCAGTCA GGAAGGCAGC 


CTACTCCCTT 


ATCTCCACCT 


3180 


CTAAGCGACA CTCATCCTCA GGCCATGCAG TGGAA 






3215 
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INFORMATION FOR SEQ ID NO: 2: (Figure 4) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 843 aunino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Pro Leu Ser Tyr Gin His Phe Arg Lys Leu Leu Leu Leu Asp Glu 
1 5 10 

Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala Asp Glu Gly 
20 25 30 

Leu Asn Arg Arg Val Ala Glu Asp Leu Asn Leu Gly Asn Leu Asn Val 
35 40 45 

Ser He Pro Trp Thr His Lys Val Gly Asn Phe Thr Gly Leu Tyr Ser 
SO 55 60 

ser Thr Val Pro Cya Phe Asn Pro Lys Trp Gin Thr Pro Ser Phe Pro 
65 70 75 SO 

ASP He His Leu Gin Glu Asp He Leu Asp Arg Cys Lys Gin Phe Val 
85 90 95 

Glu Pro Leu Thr Val Asn Glu Asn Arg Arg Leu Lys Leu He Met Pro 
100 ICIS 

Ala Arg Phe Tyr Pro Asn Val Thr Lys Tyr Leu Pro Leu Asp Lys Gly 
115 120 125 

He Lys Pro Tyr Tyr Pro Glu Tyr Val Val Asn His Tyr Phe Gin Thr 
130 135 140 

Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly He Leu Tyr Lys Arg 
14I 150 155 160 

Glu ser Thr Arg Ser Ala Ser Phe Cys Gly Ser Pro Tyr Ser Trp Glu 
165 170 1'^ 

Gin Asp Leu Gin His Gly Arg Leu Val Phe Gin Thr Ser Lys Arg His 
180 185 190 

Glv ASP Lys ser Phe Cys Pro Glu Ser Pro Gly He Leu Pro- Arg Ser 
195 200 205 

Ser Val Glv Pro Cys He Gin Ser Gin Leu Arg Lys Ser Arg Leu Gly 
210 215 220 

Pro Gin Pro Ala Gin Gly Gin Leu Ala Gly Arg Gin Gin Gly Gly Ser 
225 230 235 240 

Gly Ser He Arg Ala Arg Val His Pro Ser Ser Trp Gly Thr Val Gly 
245 250 255 

Val Glu Pro Ser Gly Ser Gly Pro Thr His Asn Cys Ala Ser Ser Ser 
260 265 270 

ser ser Cys Leu His Gin Ser Ala Val Arg Lys Ala Ala Tyr Ser Leu 
275 280 285 
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He Ser Thr Ser Lys GLy His Ser Ser Ser Giy His Ala Val Glu Leu 
290 295 300 

Hi. His Phe Pro Pro Asn Ser Ser Arg Ser Gin Ser Gin Gly Pro Val 
305 310 315 320 

Leu Ser Cys Trp Trp Leu Gin Phe Arg Asn Ser Glu Pro Cya Ser Glu 
325 330 335 

Tvr Cys Leu Cys His He Val Asn Leu He Glu Asp Trp Gly Pro Cys 
^ ' 340 345 350 

Thr Glu His Gly Glu Hia Arg He Arg Thr Pro Arg Thr Pro Ala Arg 
360 365 



355 



Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala 
370 375 380 

Glu ser Arg Leu Val Val Asp Phe Ser Gin Phe Ser Arg Gly Asn Thr 
385 390 395 400 

Ara val ser Trp Pro Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr 
^ 405 410 415 

Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala 
420 425 430 

Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu 
435 440 445 

val Glv ser ser Glv Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn 
450 " 455 460 

Ser Arg He Asn Asn Asn Glu His Arg Thr Met Glu Asn Leu His Asn 
465 470 475 480 

ser Cys Ser Arg Asn Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Thr 
485 490 495 

Tyr Gly Gin Lys Leu His Leu Tyr Ser His Pro He He Leu Gly Phe 



500 



Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin 
^ 515 520 525 

Phe Thr ser Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys 
530 535 540 

Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly Ala Lys" Ser Val 
545 550 555 560 

Gin His Leu Glu Ser Leu Tyr Ala Ala Val Thr Asn Phe Leu Leu Ser 
565 570 575 

Leu Gly He His Leu Asn Pro His Lys Thr Lys Arg Trp Gly Tyr Ser 
580 585 590 

Leu Asn Phe Met Gly Tyr Val He Gly Ser Trp Gly Thr Leu Pro Gin 
595 600 605 

Glu His He Val Gin Lys He Lys Met Cys Phe Arg Lys Leu Pro Val 
610 615 620 

Asn Arg Pro He Asp Trp Lys Val Cys Gin Arg He Val Gly Leu Leu 
625 630 635 640 
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Gly Phe Ala Ala Pro Phe Thr Gin Cys Gly Tyr Pro Ala Leu Met Pro 
- 650 003 



645 



Leu Tyr Ala Cys He Gin Ala Lys Gin Ala Phe Thr Phe Ser Gin Thr 
660 665 o'O 

Tyr Lys Thr Phe Leu Ser Lys Gin Tyr Leu Asn Leu Tyr Pro Val Ala 
^ 675 680 

Arg Gin Arg Pro Gly Leu Cys Glu Val Phe Ala Asp Ala Thr Pro Thr 
690 695 700 

Gly Trp Gly Leu Ala He Gly His Gin Arg Met Arg Gly Thr Phe Val 
705 710 715 720 

ser Pro Leu Pro He His Thr Ala Glu Leu Leu Ala Ala Cys Phe Ala 
725 730 735 

Arg ser Arg Ser Gly Ala Lys Leu He Gly Thr Asp Asn Ser Val Val 
740 745 750 

Leu ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly Cys Ala Ala 
755 760 765 

Asn Trp He Leu Arg Gly Thr Ser Phe Val Tyr Val Pro Ser Ala Leu 
770 775 780 

Asn Pro Ala Asp Asp Pro Ser Arg Gly Arg Leu Gly Leu Tyr Arg Pro 
785 790 795 SOU 

Leu Leu Arg Leu Leu Tyr Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr 
805 810 

Ala Asp Ser Pro Ser Val Pro Ser His Leu Pro Asp Arg Val His Phe 
820 825 830 

Ala Ser Pro Leu His Val Ala Trp Arg Pro Pro 
835 840 



) INFORMATION FOR SEQ ID NO: 3: (Figure 5) 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 400 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Met Gly Gly Trp Ser Ser Lys Pro Arg Lys Gly Met Gly Thr Asn Leu 
1 5 10 1^ 

Ser Val Pro Asn Pro Leu Gly Phe Phe Pro Asp His Gin Leu Asp Pro 
20 25 30 

Ala Phe Lys Ala Asn Ser Glu Asn Pro Asp Trp Asp Leu Asn Pro His 
35 40 45 

Lys Asp Asn Trp Pro Asp Ala Asn Lys Val Gly Val Gly Ala Phe Gly 
50 55 60 

Pro Gly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Gin 

70 75 BO 



65 
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Ala Gin Gly Leu Leu Thr Thr Val Pro Ala Ala Pro Pro Pro Ala Ser 
85 90 '5 

Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro Leu Ser Pro Pro Leu 
100 105 llO 

Arg A3P Thr His Pro Gin Ala Met Gin Trp Asn Ser Thr Thr Phe His 
^ 115 120 125 

cm Thr Leu Gin Asp Pro Arg Val Arg Ala Leu Tyr Phe Pro Ala Gly 

130 135 1*0 

Gly ser Ser Ser Gly Thr Val Ser Pro Ala Gin Asn Thr Val Ser Ala 

145 150 155 160 

He ser Ser He Leu Ser Lys Thr Gly Asp Pro Val Pro Asn Met Glu 
165 170 1"5 

Asn He Ala Ser Gly Leu Leu Gly Pro Leu Leu Val Leu Gin Ala Gly 
180 135 190 

Phe Phe Leu Leu Thr Lys He Leu Thr He Pro Gin Ser Leu Asp Ser 
195 200 205 

Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Pro Thr Val Cys Leu Gly 
^ 210 215 220 

Gin Asn ser Gin Ser Gin He Ser Ser His Ser Pro Thr Cys Cys Pro 
225 230 235 240 

Pro He cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
245 250 

Phe Leu Cys He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
260 265 27U 

Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Thr 
275 280 285 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Gly 
290 295 300 

Thr ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp Arg Asn 
305 310 315 

cys Thr cys He Pro He Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu 
325 330 335 

Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro 
345 350- 



340 



Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val 
355 360 365 

He Trp Met Met Trp Phe Trp Gly Pro Ser Leu Tyr Asn He Leu Ser 
370 375 380 

Pro Phe Met Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 
385 390 395 4UU 
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) INFORMATION FOR SEQ ID NO: 4: (Figure 6) 

(i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 212 amino acids 

(B) TYPE: amino acid 

( C ) STRANDEDNESS : s ingle 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr 
1 5 10 

Val Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He 

20 25 -30 

Asp Pro Tyr Lys Glu Phe Gly Ala Ser Val Glu Leu Leu Ser Phe Leu 
35 40 

Pro ser Asp Phe Phe Pro Ser lie Arg Asp Leu Leu Asp Thr Ala Ser 
50 55 60 

Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His 
65 70 75 80 

His Thr Ala Leu Arg Gin Ala He Leu Ser Trp Gly Glu Leu Met Asn 



85 



Leu Ala Thr Trp Val Gly Ser Asn Leu Glu Asp Pro Ala Ser Arg Glu 

100 105 110 

Leu Val Val Ser Tyr Val Asn Val Asn Met Gly Leu Lys He Arg Gin 
120 1^= 



115 



Leu Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val 
130 135 140 

Leu Glu Tyr Leu Val Ser Phe Gly Val Trp lie Arg Thr Pro Pro Ala 

145 150 

Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr 
165 170 J-'^ 

val val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr Pro Ser Pro 
180 185 

Arg Arg Arg Arg Ser Gin Ser Pro Arg Arg Arg Arg Ser Gin Ser Arg 
195 200 20b 

Glu Ser Gin Cys 
210 



2) INFORMATION FOR SEQ ID NO: 5: {Figure 7) 



(2) 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 154 amino acids 

(B) TYPE: amino acid 

(C> STRANDEDNESS: single 
(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

Met Ala Ala Arg Leu Cys Cys Gin Leu Asp Pro Ala Arg Asp Val Leu 

cys Leu Arg Pro Val Gly Ala Glu Ser Arg Gly Arg Pro Leu Pro Gly 
20 25 

Pro Leu Gly Ala Leu Pro Pro Ala Ser Pro Pro Val lie Pro Thr Asp 



35 



40 



His Gly Ala Hxs Leu Ser Leu Arg Gly Leu Pro Val Cys Ala Phe Ser 

50 55 60 

ser Ala Gly Pro Cys Ala Leu Arg Phe Thr Ser Ala Arg Arg Met Glu 
65 70 75 

Thr Thr val Asn Ala His Gly Asn Leu Pro Lys Val Leu His Lys Arg 

85 90 
Thr Leu Gly Leu Ser Ala Met Ser Thr Thr Asp Leu Glu Ala Tyr Phe 



100 



Lys ASP cys Val Phe Asn Glu Trp Glu Glu Leu Gly Glu Glu Val Arg 



115 120 

Leu Lys val Phe Val Leu Gly Gly Cys Arg His Lys Leu Val Cys Ser 
130 135 140 

Pro Ser Pro Cys Asn Phe Phe Thr Ser Ala 
145 150 



(2) INFORMATION FOR SEQ ID NO : 6 : (Figure 8) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
{ D ) TOPOLOGY : 1 inear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 
ATAAGCTTATG CCCCTATCTT ATCAACACTT CCGGA 

(2) INFORMATION FOR SEQ ID NO : 7 : (Figure 9) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 
GAGTCTAGAC TCTGCGGTAT TGTGA 



35 



25 
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9 



(2) INFORMATION FOR SEQ ID NO : 8 : (Figure 10) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 2 5 base pairs 

(B) TYPE: nucleic acid 

(C) STRAXTOEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 
GAGTCTAGAC TCGTGGTGGA CTTCT 



(2) INFORMATION FOR SEQ ID NO : 9 : {Figure 11) 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 32 base pairs 
(E) TYPE: nucleic acid 
(C) STRANDEDNESS : single 
CD) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 
TGAGAATTCT CACGGTGGTC TCCATGCGAC GT 



(2) INFORMATION FOR SEQ ID NO: 10: (Figure 12) 

( i ) S EQUENCE CHARACTERI STI CS : 

(A) LENGTH: 16 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TTTGTTTACG TCCCGT 



(2) INFORMATION FOR SEQ ID NO: 11: (Figure 13) 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
CTAAGCTTAG TTTCCGGAAG TGTTGAT 
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only those claims lor which tees were paid, spccificaity claims Nos.; 



I I No required additional senrch tecs were iimety paid by the applicant Consequently, this international search report is 
restricted to tlic invention first mentioned in itie claims; it ts covered by claims Nos.: 
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[ [ No protest accompanied the payment of additional search fees. 
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International application No. 

PCT/SG 98/00045 


International filing date {day/momhyear) 

19 June 1998 (19.06.98) 


(Earliest) Priority Date {day/month/year) 


Applicant 

GOVERNMENT OF THE REPUBLIC OF SINGAPORE et ai. 



Tills international search report has been prepared by this International Searching AuUiority and is tj-ansmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This international search report consists of a total of 



sheets. 



n It is also accompanied by a copy of each prior art document cited in diis report. 



Basis of the report 

a. With regard to the language, the international search was carried out on tlie basis of the international application in the 
language in which it was filed, unless otherwise indicated under tliis item. 

□ 

the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b, Witli regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
search was carried out on the basis of the sequence listing- 

^ contained in the international application in written form. 

n filed together with the international application in computer readable form. 

n furnished subsequently to this Authority in written form. 

□ 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

n the statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

I I Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (See Box II). 
With regard to the title, 

^ the text is approved as submitted by tlie applicant. 

□ 

tlie text has been established by this Authority to read as follows: 



5. With regard to die abstract, 

^ the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box rC. The applicant may, 
within one month fi-om the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No.: 

□ as suggested by the applicant. None of the figures. 

□ because tlie applicant failed to suggest a figure. 

□ 

because this figure better characterizes the invention. 
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20 Raffles Place 
#17-00 Ocean ToV^rs 
bingapore 048620W^. 
SINGAPOUR 




IMPORTANT NOTIFICATION 



internationai niiny dale (day/month/year) 

19 June 1998 (19.06.98) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor [ \ the agent Q the comnnon representative 


Name and Address 

LEONG, Ai, Lin 


State of Nationality State of Residence 


Block 119, Toa Payoh 
Lorong 1, #04-443 
Singapore 3101 19 


Telephone No. 


Singapore 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
1 1 the person Q the name X the address | | the nationality Q the residence 


Name and Address 

LEONG, Ai, Lin 

Block 263 Yishun Street 22 

#i2--i-6r 

Singapore 760263 
Singapore 


State of Nationality j State of Residence 


Telephone No. 




Teleprinter No. 


3. Further observations, if necessary: 


^ 4. A copy of this notification has been sent to: 

X the receiving Office O designated Offices concerned 
[X\ the International Searching Authority Q the elected Offices concerned 
[ 1 the International Preliminary Examining Authority | | other: 



The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20. Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 



-3 , 

S. Baharlou 



Telephone No.: (41-22)338.83.38 
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17-00 Ocean Towers 
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SINGAPOUR 
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Date of mailing 

(day/mon th/year) 


1 a 03. 00 


Applicant's or agent's file reference 
CG/t=^HM/PAT/8013374 


REPLY DUE 


within 3 month(s) 

from the above date of mailing 


tntern^rtif^al application No. 
PCT/SG98/00045 


International filing date (day/month/year) 
19/06/1998 


Priority date (day/mo nth /year) 
19/06/1998 


3rnational Patent Classification (IPC) or both national classification and IPC 




C12N15/51 










Applicant 

GOVERNMENT OF REPUBLIC OF SINGAPORE ... et al. 



1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 



ovelty, inventive step and industrial applicability 



1 




It 


□ 




1 — 1 


ill 


L_J 


IV 




V 


\^ 


VI 


[;] 


VII 




VIII 





Non-estabiishment of upiiiiun with regard to noveity, [nvent!\ 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regar 
citations and explanations supporling such statement 



3 The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2{d) 

How? By submitting a v\^ritten reply, accompanied, v^here appropriate, by amendments, according to Rule 66 3 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4, 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66 6. 

If no reply is Hied, the international preliminary examination report will be established on the basis of this opinion 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69 2 is: 1 9/1 0/2000 



Name and mailing address of the international 
preliminary examining authority. 

J European Patent Office 
D-80298 Munich 
Tel +49 89 2399 - 0 Tx 523656 epmu d 
Fax -49 89 2399 - 4465 



Authorized officer ./ Examiner 
SCHEFFZYK. I 

Foimalities officer (inci, extension o1 time linnti.j 
Vullo. C 

Telephone Nc -49 89 2399 8061 
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WRITTEN OPINION 



International application No. PCT/SG98/00045 



I. Basis of the opinion 

1 This opinion has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed .): 

Description, pages: 

1 -35 as originally filed 

Claims, No.: 

1 -74 as originally filed 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation (Form PCT/IPEA/405) to restrict or pay additional fees, the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. S This Authority found that the requirement of unity of invention is not complied with for the following reasons 
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and chose, according to Rule 68.1 , not to invite the applicant to restrict or pay additional fees: 
see separate sheet 

3. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this opinion: 

13 all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 
Inventive step (IS) Claims 
Industrial applicability (lA) Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether th 
claims are fully supported by the description, are made: 

see separate sheet 



1, 21-24, 31-34. 36, 47, 48-50, 73, 74 
1-74 

51-54: see section VIII/8). 
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SECTION IV — -- 

The IPEA is of the opinion that present application lacks unity a priori since the 
subject-matter of present claims is not directed to one single invention as reqiured 
by Rule 13.1-13.3 PCT but covers two separate inventions not linked by a 
common inventive concept, namely: 

invention 1 : major surface antigen of hepatitis B virus having at amino acid residue 
145 arginine instead of glycine (mutated form of the major surface 
antigen of hepatits B virus) (claims 1-9, 10, 12-22, 24-30, 35, 37-47, 
49-74 complete) and 

invention 2: major surface antigen of hepatitis B virus which does not necessarily 
have at amino acid residue 145 arginine in place of glycine but may 
have glycine instead of arginine at said position (wild-type form of the 
major surface antigen) (claims 11, 23, 31-34, 36, 48 complete) 



SECTION V 

Novelty: 

It is evident from the date of deposit defined in claim 1 (15.12.97) that the 
strain according to claim 1 already was available before the priority date of 
present application. Correspondingly, claim 1 lacks novelty (Art. 33(2) PCT). 
Moreover, from the description of present application (see page 2, second 
paragraph) it appears that the major surface antigen of hepatitis B virus 
having at amino acid residue 145 arginine in place of glycine also was 
already available before the filing (priority) date of present application. 
Therefore, novelty of claims 21, 22, 24, 47, 73 and 74 cannot be 
acknowledged either. With respect to claims 73 and 74 it is pointed out that 
an indication of use in a product claim is not considered suitable to limit the 
scope of such a claim (cf. Guidelines C-lll 4.8 PCT). 

Claims 1 1 , 23, 31-33, 34, 36 and 48 cannot be considered to be novel since 
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the sequence defined in these clainns corresponds to the amino acid 
sequence of the wild-type major surface antigen of hepatitis B virus. 
Consequently, these claims embrace nucleic acid molecules encoding the 
wild-type major surface antigen of hepatitis B virus, the wild-type major 
surface antigen per se, antibodies directed against said wild-type protein and 
methods for preparing such antibodies. 

In addition, claims 49, 50 also lack novelty since at present it cannot be ruled 
out that any readily available compound may be identified by the methods 
defined in claims 45, 46, 65 and 66. 

Inventive step: 

The existence of the hepatitis B virus strain with the mutation at position 145 
(arginine instead of glycine) was already known at the priority date of present 
application (see above). Moreover, the association of said strain with the 
development of acute hepatits B also is known in the art (see page 2, last 
paragraph of present application). Thus, the provision of the mutated major 
surface antigen of said strain and/or nucleic acid encoding it and the use thereof 
in detection systems and/or screening methods appear to have been obvious to a 
person skilled in the art. Therefore, present claims lack inventive activity and thus 
do not meet the requirements of Art. 33(3) PCT. 



SECTION VII 

1 ). With respect to the expression "incorporated by reference" written in the 

specification Applicant's attention is drawn to Guidelines C-ll 4.3 and C-ll 4.18 
PCT. 

SECTION VIII 

1). With respect to claims 27-32 it is noted that it is questionable whether the 

methods defined in these claims actually contain all features essential to obtain 
antibodies exclusively binding to the mutated major surface antigen of hepatitis B 
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virus which only differs from the corresponding wild-type protein in that it has 
arginine at position 145 instead of glycine. Relating to this it is noted that step e) 
defined in claims 27 and 31 also covers the detection of antibodies binding to 
regions of the wild-type major surface antigen! Moreover, the residues defined in 
claims 29 and 31 correspond to those of the wild-type major surface antigen. 

2) . The scope of claims 45, 46, 65, 66 is unclear since it is not known whether said 

claims are directed to a method of identifying a chemical compound or whether 
they are directed to the use of chemical compounds in a method for the 
manufacture of a medicament. 

3) . The term "derivative thereof" used in claims 47 and 48 renders the scope of said 

claims unclear (Art. 6 PCT) since it is not clear which peptides are covered by said 
expression and which are not. 

4) . Claims 49, 50, 67 and 68 are not supported by the specification since the 

specification fails to mention any chemical compound identified by the method 
according to claims 45, 46, 65 and 66 (Art. 6 PCT in combination with Guidelines 
C-lll 6.3 PCT). Moreover, with respect to these ciaims an objection under Art. 5 
PCT also arises since in the absence of evidence showing that chemical 
compounds suitable to exclusively bind to the mutant major surface antigen 
having at position 145 arginine in place of glycine actually exist the existence of 
such compounds is merely speculative and thus it is questionable whether a 
person skilled in the art actually is able to prepare the claimed compositions. 

5) . The same objections apply equally to claims 52 and 46 relating to the use of the 

compositions according to claims 49, 50, 67 and 68. 

6) . The reference in claims 52, 54 and 62 should be checked (claims 45 and 46 are 

not directed to compositions but to methods and claim 61 does not relate to a 
method but to a use!) 

7) . Claims 51 -54,57-64, 69-72 are not supported by the specification since the 

application as onginally filed fails to provide any facts and data demonstrating that 
the mutant form (Arg instead of Gly at position 145) of the major surface antigen is 
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actually suitable for the medical applications defined in these claims. Relating to 
this it is also pointed out that there is no evidence in the application showing a 
relationship of the occurrence of said mutant form with the development of HCC 
(hepatocellular carcinoma). 

8). Claims 51-54 relate to subject-matter considered by this Authority to be covered 
by the provisions of Rule 67. 1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 
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Authorized officer 



MDM MISLIA 3TE BUKHON 
Registry of Patents 
Tei: 330-27n 



Form PCr/RO/106 (July 1992>^ ^~2^^or€ 0718 

F ax No: 339-0252 
Tel No: 33a-274> 



ANNEX A TO FORM PCT/RO/106 



The reoeiving OfiQoe has fo\ 



i^^^ Pj^Howmg defects in tbc imenutioMl ippHqtiodj^^^ 



Imenutioaal applicatioo No. 

PCT/SG 98/000^8 



I. Ai to sIgMtarc* of the intenutiaiui application (Rules 4.15 and 90.4), the request: 

a. I I is not signed. 

b. I I is not signed by all the applicants. 
• 

c. rn is not accompanied by the sutement referred to in the check list in Box No. VIII of the request explaining the lack 

of the signature of an applicant for the designation of the United States of America. 



d. is signed by what appears to be an agent/oommOQ representative but 

I I the international application is noc acco mp anied by a power of attorney appointing him. 

the power of attorney accompanying the interna tiooal application waa not aigned by all the applicants, 
c. Q other fjpecjjW: 



* All applicants must sign, including inventors if they are also applicants (e^ where the United Sutes of Anaerica is designated). 

2. As to indicatioos concerning the appUcut, the request (Rules 4.4 and 4.5): 

a. does not properly indicate the appiicaiU's naine (jpeqgf): 

b. I I does not indicate the applicant's addresa. 

c I ) does not properly indicate the applicant's address (spedifyi 

does not indicate the applicant's nstionality. 
does not indicate the applicant's residence, 
other (^ce^): 



3. As to the iaafuce of sooie pcrts of the international application (Rule 1X1): 
a. I I the request is not in (one of) the admitted lang:uagB(s) which is (am): ^ 



b. I I the text matter of the drawings is not in (one of) die admitted langaafe(s) which is (are): , 

c. p*] the abstract is ikot in (one of) the admitted language(s) which is (are): 



4. The tiUc of the invention: 

a. I I is not indicated in Box No. I of the request (Rule 4.1(a)). 

b. ia not indicated at the top of the first sheet of the desoripCion (Rule 5,l(a)). 

c I I aa appearing in Box No. 1 of the request is not identical with the title beading the descnptioo (Rule 5.1(a)). 



5. As to the abstract (Rule 8): 

{ { the iute«'XUtiGual appSici^cui does not coutain an abstr^cL 



Forai PCr/RO/106 (Annex A) (July 1992) 



ANNEX B TO FORM PCT/RO/106 



lotenutiooai applicitioQ No. 



T/SG 98/0004S 



The physical reqalreoieaU of the intematioiial application are not complied with to the extent wtricfa is necessary for the purpose 
of a reasonably uniform intemadoiul publicatiQa, as spedCed below (Rule 11). The receiving OfGce has found the following 
defects in the presentation of the text matter of the intematioiul application: 



ReqMSt DeKhpiioa dmmm Abmci 



a. 


□ 


The sheets do not admit of direct reproduction. 


□ 


□ 


□ 


□ 


b 


□ 


The element does not commeiux on a new sheet 


□ 


□ 


□ 


□ 


c. 


r— 1 

□ 


Sheets are not free from creases, cradcs, folds. 


□ 


r— 1 

□ 


U 


LJ 


d. 


□ 


Sheets are not used in the upright positioiL 


□ 


□ 


□ 


□ 


e. 


□ 


One side of the sheets is not left unused. 


□ 


□ 


□ 


□ 


f. 


□ 


Tlie paper of the sheets is not flexible/strongNrhite/smootfa/Don-shiny/durable. 


□ 


□ 


□ 


□ 


g- 


□ 


The sheets are not coimected as prescribed (Rule 11.4(b)). 


□ 


1 1 

□ 


i 1 

□ 


□ 


h. 


□ 


Sbeeti are not A4 size (29.7cm x 21cm). 


□ 


r— 1 

□ 


□ 


r— 1 

□ 


i. 


□ 


The minimum margins on the sheets are not as prescribed 
(top: 2cm; leftside: 2.5cm; right side: 2cm; bottom: 2cm). 




D 


□ 


□ 


j- 


□ 


The Ole reference number indicated on the sheets does not appear in the 
left-hand comer of the sheets, within 1.5 cm of the top of the sheets. 




□ 


□ 


□ 


k. 


□ 


The file reference number exceeds Ae maximum of 12 chancten. 


□ 


□ 


□ 


□ 


1. 


□ 


Tbe sheets of the descripdan, claims and abstract are not numbered 
in consecutive Arabic numerals. 




□ 


□ 


□ 


m 


1 1 

LJ 


The sheet numbers are ixyc centered at the top or bottom of the sheets. 


1 — 1 
LJ 


1 — 1 

LJ 


1 1 

LJ 


1 — 1 
LJ 


n. 


LJ 


The sheet mmibers are m the margm (see i. above for the size of the margins). 




LJ 


LJ 


1 — I 
LJ 


o. 


1 — 1 


Tlie text matter is not typed or printed. 


1 — 1 
LJ 


1 — 1 
LJ 


1 — I 
LJ 


1 — 1 
LJ 


P- 


□ 


The typing on the sheets is not lV6-«pacBd. 




□ 


□ 


□ 


q- 


□ 


The cfatracters in the text matter on the sheets are less than 0.21 cm hi^ 
in capital letters. 


□ 


□ 


□ 


□ 


r. 


□ 


Tlie text matter on the sheets is not in dark* indelible color. 


□ 


□ 


□ 


□ 


s. 


□ 


Tlie element oontaina drawings. 


□ 


□ 


□ 


□ 


t. 


□ 


The sheets contain alterations/overwritings/interlxneations/too many erasures. 


□ 


□ 


□ 


□ 


u. 


□ 


The sheets contain photocopy marks. 


□ 


□ 


□ 


□ 



Further observatioos (if necessary): 



Form PCr/RO/106 (Annex B) (July 1992) 



ANNEX C TO FORM PCr/RO/106 



The physical r«q«lreflMBCs of ^^Benutioiui appiication are noi compiieo witt to tte 
of a reasonably uniform intenucRHT publication, as specified below (Rule 11). The 
defects in tbe presentatioQ of the drawtefs of the international application: 



lotcmatiooal appiicaooQ No. 

PCT/SG 98/000A5 



wfaich ta necessary for the purpose 
g OCnce has found the following 



Im Kcard to the sheets coatAialnc dnwiofs: 



a. 

b. 
c. 
d. 
e. 
f. 

Z- 
h. 

i. 

j- 
k. 
I. 

m. 
o. 

p- 



□ 
□ 
□ 
□ 

□ 

□ 
□ 

Zl 

□ 
□ 
□ 
□ 



the sheets do not admit of direct reproduction, 
the sheets are not free from creases, cracks, folds, 
one side of the sheett is not left unused. 

the paper of the sheets is not flexible/strong^vfaite/smooth/non-shiny/dursble. 

the drswinga do not cooimence on a new sheet. 

the sheets are not connected as prescribed (Rule 11.4<b)). 

tbe sheets are not A4 siae (29.7cm x 21cm). 

die TwiniTTiimi margins on the sheets are not as prescribed (top: 2 Vm; left side: 2.Scm; right side: 1.5cm; 
bottom: Icm). 

the Gle reference number indies ted on the sheeti does not sppear in tbe left-hand comer of the sheets, within 
1.5 cm of the top of the sheets. 

the file reference number caceeds die mazinxum of 12 charactert. 

the sheets are not free torn frames around usable or uaed surfiica. 

the sheets are not numbered in consecutive Arabic numerals (e.g. 1/3, 2/3, 3/3). 

the sheet numbers are not centered at the top or bottom of the sheets. 

the sheet numbers are in the margin (see h. above for tbe size of the margins). 

the sheets contain slteratkns/overwritinga/mterlineatiaDaAoo many erasures. 

the sheets contain photocopy marks. 



CL Tbe dnwlagB (Rule 11.13): 



I [ do not admit of direct reproductioo. 

( I coQtttn unnecesaary text matter. 

I I contain words so placed as to p r e v en t tianalatinn without interfeien oe with linea thereof. 

j I are not executed in durable black color; tbe lines are not xmifbrmJy thick and well-defined. 

I I contain cross sections not properly hatched. 

I } would not be p roper ly distinguishable in reduced reproductioii. 

I I contain scales not represented graphically. 

I I cnntitn uum b cia , letters and refercnoe lines lacking sin^>ljcity and clarity. 

I { oootain linea drafted without the aid of drafting iostrumenta. 

I I contain disproportioiiate elements of a figure not necessary for darity. 

I I contain ntmbera and letters of beigfat leaa than 0.32 cm. 

j j contain letters not conforming to the Latin, and where customary, Greek alphabets. 

□ contain figures on two or more sheets wfaich forma sing^ complete figure but which are not sble to be assembled 
without concealing parts thereof. 

I I contain figures which are not p r op e rly arranged and clearly separated. 

I I contain different figures not numbered in consecutive Arabic nmnerala. 

I j contain different figures not numbered independent of the numbering of the sheets. 

I j sre not restricted to refierence signs mentioned in the description. 

I I do not contain reference signs that are mentioned in the desaip ti on. 

I j contain the same feature denoted by different reference signs. 
Further observatioos (if necessary): 



a. 

b. 
c 
d. 
c. 
f. 

h. 

J- 
k. 
i. 

m. 

n. 

o. 

P 

q 



Form PCT/RCyi06 (Annex C) (July 1992) 



PATENT COOPERATION TREATY 



From the RECEIVING OFH 



To: 



Drew & Napier 
Robinson Road 
P O Box 152 
Singapore 900302 



1 o 5 



NOTDFICATION OF THE INTERNATIONAL 
APPUCATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

(PCTRule20J(c)) 



Date of mailing 
(dtyimomtUymri 



1 7 JUN 1998 



Applicant's or agent's Hie reference 


IMPORTANT NOTIFICATION 


Internatiooal applicatioa No. 

?C ( / SO c, S 1 00 0^49 


Intematiooai filing date (d^hmomik/ymr) 


Priority date (dMyhmomtk/yemr) 










Title of the ioventioo ^ 







1. Tlie applicant is hereby notified that tbe international applies tioo has been accorded tbe intematiooal applies tion number and 
the intemstioosi filing date tndicsted above. 



2. The spplicant is further notified that tbe record copy of the intenutioDal appltcatico: 

0 7 11 iM inno 

was transmitted to the International Bureau on ^ - --^-u 



I I baa not yet been transmitted to the Intematianal Bureau for the reason indicated below and a copy of this 
Dotificstion has been seat to the Intemstiaaal Bureau*: 

I j bcciuse the ncmssry natiooal security clearance has lioc yet been obtained. 

I I becaiMe (tmaom to beipedfi^: 



* The Interxutioiul Bureau mooitors the transmittal of the record copy by the reoetvmg Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the Intematiooal Bureau will notify the applicant (Rule 22.1(c)). 





Name sikI mailing addreas of the receiving Office 

Registry of Patents 

G i Bras Basah Road #04-01 
Facsimile No. Pigza Bv The Park 


Autflorized officer .jr-^.. . 

MDM MISLIA BTE BUKHON 
Registry of Patents 

Telephone Na ■r«'330-27Vi 



Form PCT/ROAQ5 (July 1992) Singapore 0718 

Fax No- 339-0252 

^ ^' 330-27^^ 



r 




ENT COOPERATION TR 



art 




^^'SJ8TIFICATION OF RECEIPT OF 
V| RECORD COPY 

(PCT Rule 24.2(a)) 



From the INTERNATIONAL BUREAU 



To: 



DREW & NAPIER 
20 Raffles Places . 
#17-00 OceanTowers 
Singapore 048620 
SINGAPOUR- 



Date of mailing (day/month/year) 
17 August 1998 (17.08.98) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

PCT/8013374 


International application No. 

PCT/SG98/00045 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and StJte(s) for which they are applicants: 

GOVERNMENT OF THE REPUBLIC OF SINGAPORE (for all designated States except US) 
OON, Chong, Jin et al (for US) 

International filing date 19 June 1998(19.06.98) 

Priority date(s) claimed : 

Date of receipt of the record copy 
by the International Bureau 



ui JUiy luao ^ui.u/.3o; 



List of designated Offices 



AP :GH,GM,KE,LS,MW,SD,SZ,UG,ZW 
EA :AM,AZ,BY,KG,K2,MD,RUJJ,TM 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 
OA :BF,BJ,CF,CG,CLCM,GA,GN,ML,MR,NE,SN,TD,TG 

National :AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,CA,CH,CN,CU,CZ,DE,DK,EE,ES,FI,GB,GE,GH,GM, 
GW,HUJD,ILJSJP,KE,KG,KP,KR,KZ,LC^K^R,LS,LT^U,LV,MD,MG,MK,MN,MW,MX,NO,NZ,PL, 
PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ,TM,TR,TT,UA,UG,US,UZ,VN,YU,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X I time limits for entry into the national phase 
I I confirmation of precautionary designations 
I I requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



S. Baharlou 



Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



002186870 



ANNEX 



ft 



RM PCT/lB/301 



Intentional application No. 

PCT/SG 98/00045 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" nnust be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Fornn PCT/lB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 



In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 



For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grac:e periods* and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for intemational 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application, (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations nnay be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee. if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/tB/301 (Annex) (July 1998) 



002186870 



From the RECEIVTNG O 



PATE^rr COOPERATION TTt^^^ 



77 1^53 3 



To: 



Drew & Napier 
Rcbinson Road 
P O Box 152 
Singapore 9C03oi 



Applicant's or agent's file reference 

pel l^c ib 74 



Intematiooal appiicatioa No. 



Appiicanl 



PCX 



NOTIFICATION REGARDING CERTAIN 
CORRECTIONS MADE EX OFFICIO 

(TCT Administrative InstnictioQS, Section 327) 



Date of maiJing 
( diry/monxk/ycar) 



6 NOV 1998 



REPLY DUE 



NONE 

However, sec paragraph 3 bckjw 



Intemadooai Oling date 



C '-^ PC *- L 



1. The applicant ia hereby nocGed that this receiving Office has corrected formal defects in the intematiooal applicatic 
Gc officio^ as shown on the attached copy of: 



the request, sheet No_: 
I I the description, sheet No- 
I I the ciaims, sheet No- 
[ I the drawings, sheet Noj 
other (specify); 



2, If the applicant agrees with the»« co rre c tions, no further actjon is required in this regard, 



3. I 



■ of dlMgrecsaeat with tbcac corrections, the applicant should prompiy inform thi* reociving OCGce accordin^y. 



Name and mailing address of the receiving Office 

Registry of Patents 

51 Bras Basah Road #04-01 
Facaimjie No. Plaza By The Park 



Form PCr/KO/14^ (July 1992) ^'^Q^pore 

Fax No: 339-0252 
Te^ No: ^30-27^^ 



Authorized ofHccr r c r-, . - , , 

^^'Or/1MfSL(A BTEBUKHOM 

' '-'3-:5t)7 of Patents 
Tel: 330-27^' 



Telephone No. 



PC 



HOME COPY" 



RZQLTST 



The undcmgncd r;qucsC5 ±ac chc cr-scac 
inc^macional appticacian be processed 
accdrdinz co :hc Pacenc Cooccncian Trtar^. 



— — ^ -or T'^^Ftn^ OrHcr ^sc only 

PCT/SG 98/000^9 

[ntcmacional Aoalicatian No. 



[nrcmacion:;! r\Unz ^zic 



REGISTRY OF PATENTS (SINGAPORE) 
POT INTERNATIONAL APPLICATION 
Nainc of rccctvmg OtT.cz ir.d "PCX Inccrnational Acolicaaan^ 



Applicar.E'j or i%ir.z's ::lc reference 



CT/30L337^ 



Box No. t nTL£ OF O'^T^NTION 

A VACCINE- r>nDUCED HEPATITIS B vTRAL STRAIM AMD USES THEREOF 



Box No. [I 



APPLICANT 



Nirr.e and iddress'.^ (F^zmiiy name Jaiicr^^d j>* nnme: far i legal intir/, j^l a^trjii dzsi^rtmiu^n. 
The ^A-'.-^rr tnusi :nc:ud£ pcsici cotie crui nnmi ofcaunnr/. The -zaimuy of the. cddrtzi 'Jidiaiizd m lHls 
Sex l: 'j^e cppiic::r4 ; Suju fid, zaunnyj a/resui£nc» if no Smie. of rtsidkncs is jrerrTrg^t' b^la^.) 

GOVERNMENT Or THE REPUBLIC OF SINGAPORE 

MINISTRY OF HEALTH 

COLLEGE OF MEDICINE BLTLDIiNG 

13 COLLEGE ROAD 

SINGAPORE 169854 



M T- 



Ldcphonc No. 




(65) 325 


9079 


ridimiic No. 




(65) 325 


9211 



L -tcpnntcr No. 





Scale fl£. csu.Tir'.v cf residence: 


Tj.is person is applicinc* ^ 
for the purposes of: ^ 




jiii icsi^a^icd^ (^7 iil dcsisnaied Scares except | | chc CJniccd Scaoa ( 1 :hc Scoies indicsicd in 

,5cucs IxN cfac United Scares of A-mcnca | | of America oniy I I the SuppicmcnciJ Sox 


Box >a, ill rUKTHKK APPUCA*NT(S) AiND/OR (iURTKlLK) USVKiN rOR(hi) 



Name and address: ffamiiy name fallow td by gtven name: for a (egai atdry.fidl agirird desigrtarian. 
The cdsr*ss frmst i/tchjde pchal csce en^/ name of caururw Tne csxmny of the address btdicsied In this 
Baz. is che applicant Scaxe (It counayj of rtsiaence if ha Stale of rzssdencs is indknted bela^c.) 

DR CHCC^ JIiM 

I4A PRINCESS OF WALES ROAD 
SINGAPORE 266 914 



Tais person is: 

[ I applicant only 

applicanc and inventor 



I I bvcncor only (!f ihis ch^ck-bcz 
^—^ mm^d. da nac nR 7z bela^.) 



5 ace tie. cQunayj of nauonaiio.-: 
SINGAPOE^EAN.; 



Scale TLt Qownzr/) of residence 
SINGAPOE^ 



Lais person is applicant i [ ill dcsirnaictl 

for Che purposes of: ! 1 Succs 



□ ail icsi-iLiLcd Scucs cxecpc jvT/T ^hc United Suics [ 1 chc S cites indieaicd 
Che United Stares of .America tX^ 1 of .Arnenca only | | chc Scpalcrncnal Box 



I I Further applicants and/or (niraher) inventors ire indicated on i concinuation sheei 



Box No. P/ AGHl^VT OR COMMON REPR£5£iNTATTV£; OR ADDRESS FOR CORilESPONDENCE 



lac person idenurled below is hereby/has been appointed to act on behalf 
of 'iic ipplicant(s) before '>he competent Intemauonal Authorities is: 



X 



□ 



corruTTOn reoresencaave 



N amc and address: (famiW name faiia^td bv name: far a le^ai enttr\'. full officusl dcsi^auan. 
The addrsss ^ttui/ [ticiude^pcstai code and name of caunrn-j 

DREW & NAPIER 

20 RAFFLES , PLACE 
Ffl7-00 CCEAN TCVv-ERS 
SINGAPORE 043620 



Telephone No. 

(65) 535 0733 



ricsimiic No. 

(65) 535 4906 



L ck^r^nicr No. 

(65) 5330694 



□ Mark ;his cncci^-box ^vhere no a^cnt or common representative ti^has been iopotatcd and ihc space ibovc is .iscd 
indicate a soectal iddress ;o which correscondence should be sent. 



r"of-n ?CT1^C/I0l ( :'"irs; sheet) (Jonu— / 199^ 



TENT COOPERATJON TRE 



wo 99/66047 
PCT/SG98/00045 



t|/7l95S8 

From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPUCANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFHCES 

(PCT Rule 47.1 (c), first sentence) - i 



To: 



DREW & NAPIER 
20 Raffles Place . 
#17-00 Ocean Towers 
Singapor e 0486 20 
SIN( 



Date of mailing (day/month/year) 

23 December 1999 (23.12.99) 




Applicant's or agent's file referen<:e 
PCT/8013374 




International application No. 

PCT/SG98/00045 


International filing date (day/month/year) 

19 June 1998(19.06.98) 


Priority date (day/month/year) 


Applicant 

GOVERNMENT OF THE REPUBLIC OF SINGAPORE at al 
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I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -35 as originally filed 



Claims, No.: 

1-74 



as received on 



1 3/06/2000 with letter of 



09/06/2000 



Drawings, sheets: 

1/2,2/2 as originally filed 



2. The annendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional obsen/atlons, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Yes: 


Claims 


1-26,35-74 




No: 


Claims 


27-34 


Inventive step (IS) 


Yes: 


Claims 


1-26,35-74 




No: 


Claims 


27-34 


Industrial applicability (lA) 


Yes: 


Claims 


1-50,55-74 


No: 


Claims 


51-54: see section VIII/8) 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Vlil. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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SECTION V-- 

The subject-matter of claims 1-26, 35-74 is deemed novel and inventive since the 
existence of the Hepatitis B virus strain according to claim 1 which is 
characterized in that the surface major antigen contains at amino acid position 
145 arginine in place of glycine was neither described nor derivable from the 
available prior art. 

Thus, these claims meet the requirements of Art. 33(2)(3) PCT. 

However, for the reasons set out below in section VIII/2). claims 27-34 cannot be 
considered to be novel over readily available antibodies directed against Hepatitis 
B viruses and methods of producing them. 

Correspondingly, these claims do not comply with the requirements of Art. 
33(2)(3) PCT. 



SECTION VII 

1 ). With respect to the expression "incorporated by reference" written in the 

specification Applicant's attention is drawn to Guidelines C-ll 4.3 and C-ll 4.18 
PCT. 

SECTION VIII 

1 ) . For the sake of clarity claim 1 should contain a reference to a SEQ.ID.NO. 

2) . With respect to claims 27-32 it is noted that it is questionable whether the 

methods defined in these claims actually contain all features essential to obtain 
antibodies exclusively binding to the mutated major surface antigen of hepatitis B 
virus which only differs from the corresponding wild-type protein in that it has 
arginine at position 145 instead of glycine. Relating to this it is noted that step e) 
defined in claims 27 and 31 also covers the detection and correspondingly also 
the provision of antibodies binding to regions of the wild-type major surface 
antigen! Moreover, the residues defined in claims 29 and 31 correspond to those 
of the wild-type major surface antigen. 
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3) . The scope of claims 45, 46, 65, 66 is unclear since it is not known whether said 

claims are directed to a method of identifying a chemical compound or whether 
they are directed to the use of chemical compounds in a method for the 
manufacture of a medicament. 

4) . The term "derived from" used in claim 57 renders the scope of said claim unclear 

(Art. 6 PCT). 

5) . Claims 49, 50, 67 and 68 are not supported by the specification since the 

specification fails to mention any chemical compound identified by the method 
according to claims 45, 46, 65 and 66 (Art. 6 PCT in combination with Guidelines 
C-lll 6.3 PCT). Moreover, with respect to these claims an objection under Art. 5 
PCT also arises since in the absence of evidence showing that chemical 
compounds suitable to exclusively bind to the mutant major surface antigen 
having at position 145 arginine in place of glycine actually exist the existence of 
such compounds is merely speculative and thus it is questionable whether a 
person skilled in the art actually is able to prepare the claimed compositions. 

6) . The same objections apply equally to claims 52 and 46 relating to the use of the 

compositions according to claims 49, 50, 67 and 68. 

7) . The reference in claims 52. 54, 70 and 72 should be checked (claims 45, 46 and 

67 are not directed to compositions but to methods). 

8) . Claims 51-54,57-64, 69-72 are not supported by the specification since the 

application as originally filed fails to provide any facts and data demonstrating that 
the mutant form (Arg instead of Gly at position 145) of the major surface antigen is 
actually suitable for the medical applications defined in these claims. Relating to 
this it is also pointed out that there is no evidence in the application showing a 
relationship of the occurrence of said mutant form with the development of HCC 
(hepatocellular carcinoma). 

9) . Claims 51-54 relate to subject-matter considered by this Authority to be covered 

by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
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claims (Article 34(4)(a)(i) PCT). 
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What is claimed is: 

1. An isolated . strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S ' -145 Singapore Strain 
(Glycine to Arginine) and_ deposited under Accession Nos . 
P97121501, P97121502 and P97121503 with the European 

Collection of Cell Culture on 15*^*^ December 1997. 

2. An isolated nucleic acid encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid seqijence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine rather than a 
glycine » 

3. The isolated nucleic acid of claim 2, wherein the polypeptide 
is being encoded by nucleotides 155 through 835 of the nucleic 
acid sequence designated SEQ. I.D, No. 1. 

4. The isolated nucleic acid of claim 3, comprising nucleotides 
'^AGA" in positions 587-589, 

5. The isolated nucleic acid of claim 2, wherein the nucleic acid 
is DNA, 

6. The isolated nucleic acid of claim 2, wherein the nucleic acid 
is RNA. 

7. The isolated nucleic acid of claim 5, wherein the nucleic acid 
is cDKfA. 

8. The isolated nucleic acid of claim 5, wherein the nucleic acid 
i s genomic DNA . 

9. The isolated nucleic acid of claim 2, wherein the polypeptide 
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has an amino acid sequence substantially the same as amino 
acid residues 174 through 400 of the amino acid sequence 
designated SEQ . I.D, No. 3. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide is encoded by a nucleic acid molecule comprising 
nucleotides 527 through 595 of SEQ- I.D. No. 1. 

An isolated nucleic acid which encodes a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 2 98 through 32 0 of the amino acid sequence designated 
SEQ . I.D, No . 3 . 

A vector comprising an isolated nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 145 of such polypeptide is 
an arginine rather than a glycine and operatively linked to a 
promoter of RNA transcription. 

A vector comprising an isolated ni^cleic acid encoding a 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ, I.D, 
No, 1. 

The vector of claim 12 or 13, wherein the vector comprises 
viral DNA. 

A host vector system for the production of a polypeptide which 
comprises the vector of claim 12 in a suitable host. 

A host vector system for the production of a peptid^e which 
comprises the vector of claim 13 in a suitable host- 



A method of producing a polypeptide which comprises growing the 
host vector system of claim 15 under suitable conditions permitting 
production of the polypeptide and recovering the polypeptide so 
produced . 

A method of producing a peptide which comprises growing the host 
vector system of claim 16 under suitable conditions permitting 
production of the polypeptide and recovering the polypeptide so 
produced . 

A method of obtaining a polypeptide in purified form which 
comprises : 

(a) introducing the vector of claim 12 into a suitable host cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide; 

(c) recovering the polypeptide produced in step (b) ; and 

(d) purifying the polypeptide so recovered. 

A method of obtaining a polypeptide in purified form which 
comprises : 

(a) introducing the vector of claim 13 into a suitable host cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c) recovering the polypeptide produced in step (b) ; and 

(d) purifying the polypeptide so recovered. 

A purified polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus deposited under Accession Nos . 
P97121501, P97121502 and P97121503 with the European Collection of 
Cell Culture on 15^^ December 1997, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of a major 
surface antigen of a wildtype hepatitis B virus in that the amino 
acid at position number 145 of such polypeptide is an arginine 
rather than a glycine. 
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22. A purified polypeptide obtained from a method which comprises: 

(a) introducing a vector comprising an isolated nucleic acid 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus deposited under Accession 
Nos. P97121501, P97121502 and P97121503 with the European 
Collection of Cell Culture on 15^^ December 1997, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine rather than a 
glycine and operatively linked to a promoter of RNA 
transcription into a suitable host cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c) recovering the polypeptide produced in step (b) ; and 

(d) purifying the polypeptide so recovered. 

23. A purified peptide, wherein the peptide has an amino acid sequence 
comprising amino acid residues 2 98 through 32 0 of the amino acid 
sequence designated SEQ. I.D. No. 3. 

24. A purified peptide obtained from a method which comprises: 

(a) introducing a vector comprising an isolated nuclei acid 
encoding a peptide which comprises at least a portion of a 
mutant major surface antigen of a strain of hepatitis B virus 
deposited under Accession Nos. P97121501, P97121502 and 
P97121503 with the European Collection of Cell Culture on 15^^ 
December 1997 wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527 through 595 of SEQ. I.D. 
No. 1 into a suitable host cell; 

(b) culturing the resulting host cell so as to produce the 
polypeptide ; 

(c) recovering the polypeptide produced in step (b) ; and 
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(d) purifying the polypeptide so recovered. 



An oligonucleotide of at least 15 nucleotides capable of 
specifically hybridizing with a unique sequence of nucleotides 
within a nucleic acid which encodes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine rather than a 
glycine, without hybridizing to any sequence of nucleotides 
within a nucleic acid which encodes the major surface antigen 
of a wildtype hepatitis B virus. 

The oligonucleotide of claim 25 comprising nucleotides 527 
through 595 of SEQ. I.D* No. 1. 

A method of obtaining antibodies to a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather than a 
glycine, and not to the major surface antigen of a wildtype 
hepatitis B virus, comprising: 

(a) obtaining the polypeptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 
against the purified polypeptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies and the purified 
polypeptide under conditions to form a complex; and 

(e) determining which produced antibodies form a complex with 
the purified polypeptide so as to obtain antibodies to 
the polypeptide. 
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28. The method of claim 27, wherein the polypeptide is being 
encoded by nucleotides 155 through 835 of the nucleic acid 
sequence designated SEQ, I.D. No. 1. 

29. The method of claim 21, wherein the polypeptide has an amino 
acid sequence substantially the same as amino acid residues 
174 through 40 0 of the amino acid sequence designated SEQ. 
I , D . No . 3 , 

30. The method of claim 27, wherein the organism comprises a 
rabbit or a mouse . 

31. A meth-od of obtaining antibodies to a peptide, wherein the 
peptide has an amino acid sequence comprising amino acid 
residues 298 through 320 of the amino acid sequence designated 
SEQ. I.D, No. 2, comprising: 

(a) obtaining the peptide in a purified form; 

(b) immunizing an organism capable of producing antibodies 
against the purified peptide; 

(c) collecting the produced antibodies; 

(d) combining the produced antibodies . and the purified 
peptide under conditions to form a complex; and 

(e) determining which produced antibodies form a complex with 
the purified peptide so as to obtain antibodies to the 
peptide . 

32. The method of claim 31, wherein the organism comprises a 
rabbit or a mouse, 

33. The antibodies obtained in claim 27 or 31, 

34. Monoclonal antibodies of the antibodies of claim 33. 

35 . Antibodies capable of detecting a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus. 
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such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather than a 
glycine, and incapable of detecting the major surface antigen 
of a wildtype hepatitis B virus. 

Antibodies capable of detecting a peptide, wherein the peptide 
has an amino acid sequence comprising amino acid residues 298 
through 3 20 of the amino acid sequence designated SEQ. I.D. 
No. 3. 



37, Use of a nucleic acid encoding a polypeptide which is a mutant 
major surface antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs from 
the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine, rather than a 
glycine for determining whether a subject is infected with a 
strain of Hepatitis B virus designated Human Hepatitis B Virus 
Surface Antigen- ' S 145 Singapore Strain (Glycine to 
Arginine) , wherein such determination comprises 

(a) obtaining an appropriate nucleic acid sample from the 
subject; and 

(b) determining whether the nucleic acid sample from step (a) 
is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather 
than a glycine. 

38. The use of claim 37, wherein the nucleic acid sample in step 
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(a) comprises raRNA corresponding to the transcript of DNA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) contacting the mRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 
mHNA to the oligonucleotide so as to form a 
complex; 

(ii) isolating the complex so formed; and 

(iii) identifying the mKNA in the isolated complex so as 
to thereby determine whether the mRNA is, or is 
derived from, a nucleic acid which encodes the 
polypeptide , 

39. The u.se of claim 37, wherein the nucleic acid sample in step 
(^) comprises mRlTA corresponding to the transcript of DMA 
encoding a polypeptide which is a mutant major surface antigen 
of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence 
of a major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, and wherein the 
determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) with 
the amino acid sequence encoded by the isolated 
nucleic acid of claim 9 so as to determine whether 
the nucleic acid sample is, or is derived from, a 
nucleic acid which encodes the polypeptide. 
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40. The use of claim 37, wherein the determining of step (b) 
comprises : 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

41. Use of antibodies capable of detecting a polypeptide which is 
a mutant major surface antigen of a strain of Hepantitis B 
virus designated Human Hepatitis B Virus Surface Ant igen- ' S ^ - 
145 Singapore Strain (Glycine to Arginine) for determining 
whether a subject is infected with a strain of Hepatitis B 
virus designated Human Hepatitis B Virus Surface Antigen- 'S^- 
145 Singapore Strain (Glycine to Arginine) , wherein such 
detexTuination comprises : 

(a) obtaining an appropriate sample from the subject; and 

(b) determining whether the sample from step (a) is, or is 
derived from, a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino c±cid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number 145 of such 
polypeptide is an arginine, rather than a glycine, by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 35 or 3 6 so as to 
determine whether a subject is infected. 

42. The use of claim 37, 38 or 41, wherein the isolated nucleic 
acid, oligonucleotide, or antibody is labeled with a 
detectable marker. 

43. The use the claim 42, wherein the detectable marker is a 
radioactive isotope, a fluorophor, or an enzyme. 
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The use of claim 37, wherein the sample comprises blood, 
tissue, or sera. 



45. A method for identifying a chemical compound for use in zhe 
manufacture of a medicament capable of treating infection by 
a . strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- ' S 145 Singapore Strain (Glycine to 
Arginine) , wherein the method for identifying the chemical 
compound comprises : 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 145 of such polypeptide is an arginine, 
rather than a glycine, with the chemical compound under 
conditions permitting binding between the polypeptide and 
the chemical compound ; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical confound binds to the 
polypeptide so as to identify a chemical compound which 
is capable of treating infection by the viral strain. 

4G, A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of preventing infection by 
a strain of Hepatitis B virus designated Human Hepatitis B 
Virus Surface Antigen- » S ' -145 Singapore Strain (Glycine to 
Arginine) , wherein the method for identifying the chemical 
compound comprises: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
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of a wildtype hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather than a 
glycine, with the chemical compound under conditions permitting 
binding between the polypeptide and the chemical compound; 

(b) detecting specific binding of the chemical compound to the 
polypeptide; and 

(c) determining whether the chemical compound binds to the polypeptide 
so as to identify a chemical compound which is capable of 
preventing infection by the viral strain. 

47. A composition comprising a polypeptide which is a mutant major 
surface antigen of a strain of hepatitis B virus deposited under 
Accession Nos . P97121501, P97121502 and P97121503 with the European 
Collection of Cell Culture on 15^^ December 1997, such polypeptide 
having an amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype hepatitis B virus 
in that the amino acid at position number 145 of such polypeptide 
is an arginine, rather than a glycine, the amounts of such 
polypeptide being effective to stimulate or enhance antibody 
production in a subject, and a pharmaceutically acceptable carrier. 

48. A composition comprising a peptide, wherein the peptide has an 
amino acid sequence comprising amino acid residues 298 through 3 20 
of the amino acid sequence designated SEQ. I.D. No. 3., the amounts 
of such peptide being effective to stimulate or enhance antibody 
production in a subject, and a pharmaceutically acceptable carrier. 

49. A method of obtaining a composition which comprises a identifying a 
chemical compound by the method of claim 45 and admixing the 
compound with a pharmaceutically effective carrier. 
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50* A method of obtaining a composition which comprises a 
identifying a chemical compound by the method of claim 46 and 
admixing the compound with a pharmaceut ically effective 
carrier. 

51. Use of the composition of claim 47 or 48 for treating a 
subject infected with a strain of Hepatitis B virus designated 
Human Hepatitis B Virus Surface Antigen- ' S ^ - 145 Singapore 
Strain (Glycine to Arginine) . 

52. Use of the composition of claim 49 for treating a subject 
infected with a strain of hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S ^ -145 Singapore Strain 

(Glycine to Arginine) . 

53. Use of the composition of claim 47 or 48 for preventing 
infection by a strain of Hepatitis B virus designated Human 
Hepatitis B Virus Surface Antigen- ' S 145 Singapore Strain 
(Glycine to Arginine) in a subject. 

54. Use of the composition of claim 50 for preventing infection 
with a strain of Hepatitis B virus designated Human Hepatitis 
B Virus Surface Antigen- » S 145 Singapore Strain (Glycine to 
Arginine) in a subject. 

55. A method of screening bodily fluids from a subject for a 
strain of hepatitis B virus designated Human Hepatitis B Virus 
Surface Antigen- ' S 145 Singapore Strain (Glycine to Arginine) 
which comprises: 

(a) obtaining an appropriate sample of bodily fluid fr-om the 
subject; 

(b) determining the presence of a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B 
virus, such polypeptide having an amino acid sequence 
which differs from the amino acid sequence of a major 
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surface antigen of a wildtype hepatitis B virus in that 
the amino acid at position number 14 5 of such polypeptide 
is an arginine, rather than a glycine, in the sample of 
step (a) so as to screen the sample for the strain. 

The method of claim 55, wherein the bodily fluid comprises 
blood, sera, or a nucleic acid sample of blood or sera. 

Use of an antibody that recognizes a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus 
for determining whether the subject has a predisposition for 
hepatocellular carcinoma, wherein such determination 
comprises: 

(a) obtaining an appropriate nucleic acid sample from the 
sub j ect ; and 

(b) determining whether the nucleic acid sample from step 
(a) is, or is derived from, a nucleic acid encoding a 
polypeptide which is a mutant major surface antigen of a 
strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid 
sequence of a major surface antigen of a wildtype 
hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine, rather 
than a glycine, by contacting the sample under 
appropriate conditions to bind to the antibodies of claim 
3 5 so as to determine whether the subject has a 
predisposition for hepatocellular carcinoma. 

The method of claim 57, wherein the nucleic acid sample in 
step (a) comprises mRNA encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B virus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 145 of such polypeptide is an arginine, rather than a 
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and wherein the determining of step (b) comprises; 
Gonnacting the inRNA with the oligonucleotide of 
claim 25 under conditions permitting binding of the 
thRNA to the oligonucleotide 30 as to form a 
complex; 

isolating the complex so formed; aond 
identifying the mRNA in the iaolated complex so as 
to thereby determine whether the mRNA is, or is 
derived from^ a nucleic acid which encodes the 
polypeptide , 

59, The method of claim 57, wherein the nucleic acid sample in 
step (a) comprises mRNA encoding a polypeptide which is a 
mutant major surface antigen of a strain of hepatitis B varus, 
such polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen of a 
wildtype hepatitis B virus in that the amino acid at position 
number 14 5 of such polypeptide is an arginine^ rather than a 
glycine, and wherein the determining of step (b) comprises: 

(i) translating the mRNA under suitable conditions to 
obtain an amino acid sequence; and 

(ii) comparing the amino acid sequence of step (i) winh 
the amino acid sequence encoded by the isolated 
nucleic acid of claim 9 so as to determine whether 
the nucleic acid sample is, or is derived from, a 
nucleic acid which encodes the polypeptide. 

60, The method of claim 57, wherein the determining of step (b) 
comprises: 

(i) amplifying the nucleic acid present in the sample 
of step (a) ; and 

(ii) detecting the presence of polypeptide in the 
resulting amplified nucleic acid. 

61, Use of an annibody that recognizes a polypeptide which is a 



glycine, 
(i) 



(ii) 
(iii) 
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uiutant major surface antigen of a strain of hepatitis B vir^s 
for determining whether the subject has a predisposition for 
hepatocellular carcinoma, wherein such determination 
comprises : 

(a) obtaining an appropriate sample from the subject; and 
(b> determining whether the sample from step (a) is, or is 
derived from^ a nucleic acid encoding a polypeptide which 
is a mutant major surface antigen of a strain of 
hepatitis B virus, such polypeptide having an amino acid 
sequence which differs from the amino acid sequence of a 
major surface antigen of a wildtype hepatitis B virus in 
that the amino acid at position number. 145 of such 
polypeptide is an arginine, ranher rhan a glycine, by 
contacting the sample under appropriate conditions to 
bind to the antibodies of claim 3 6 so as to determine 
whether the subject has a predisposition for 
hepatocellular carcinoma. 

62. The method of claim 58, 59 or 60, wherein the oligonucleotide 
or antibody is labeled with a detectable marker. 

63. The method of claim 62, wherein the detectable marker is a 
radioactive isotope, a fluorophor or an enzyme, 

64. The method of claim 57, wherein the sample comprises blood, 
tissue or sera. 

65. A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of treating hepatocellular 
carcinoma wherein the method for identifying rhe chemical 
compound comprises: 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
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of a w^ildtype hepatitis B virus in that the amino acid at 
position number 145 of such polypeptide is an arginine, 
rather than a glycine, with the chemical compound under 
conditions permitting binding between the polypeptide and 
the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

(c) determining whether the chemical compound binds to the 
polypeptide so as to identify a chemical compound which 
is capable of treating hepatocellular carcinoma. 



66. A method for identifying a chemical compound for use in the 
manufacture of a medicament capable of preventing 
hepatocellular carcinoma, wherein the method for identifying 
the chemical compound comprises; 

(a) contacting a polypeptide which is a mutant major surface 
antigen of a strain of hepatitis B virus, such 
polypeptide having an amino acid sequence which differs 
from the amino acid sequence of a major surface antigen 
of a wildtype hepatitis B virus in that the amino acid at 
position number 145 of such polypeptide is an arginine, 
rather than a glycine, with the chemical compound under 
conditions permitting binding between the polypeptide and 
the chemical compound; 

(b) detecting specific binding of the chemical compound to 
the polypeptide; and 

{c) determining whether the chemical compound binds to the 
polypeptide so as to identify a chemical compound which 
is capable of preventing hepatocellular carcinoma. 

67. A method of obtaining a composition which comprises a 
identifying a chemical compound by the method of claim 65 and 
admixing the compound with a pharmaceut ically effective 
carrier. 




68. A method of obtaining a composition which comprises a identifying a 
chemical compound by the method of claim 66 and admixing the 
compound with a pharmaceut ically effective carrier. 

69. Use of the composition of claim 47 or 48 as a medicament for 
treating hepatocellular carcinoma. 

70. Use of the composition of claim 67 as a medicament for treating 
hepatocellular carcinoma . 

71. Use of the composition of claim 47 or 48 as a medicament for 
preventing hepatocellular carcinoma. 

72. Use of the composition of claim 67 as a medicament for preventing 
hepatocellular carcinoma. 

73. A hepatitis vaccine, comprising a mutant form of the surface 
antigen of hepatitis B virus deposited under Accession Nos . 
P97121501, P97121502 and P97121503 with the European Collection of 
Cell Culture on 15^^ December 1997, such polypeptide having an amino 
acid sequence which differs from the amino acid sequence of the 
major surface antigen of hepatitis B in that the amino acid at 
position number 145 of such polypeptide is an arginine rather than 
a glycine. 

74. The vaccine of claim 73, further comprising an adjuvant. 
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State /Xt caunn^-j of nanonaiit\': 



Scare flz. cavrur/j of residence: 



Tais person is applicant 
for the purposes of: 



all ddiciaied r~] all designated States occTg c 
*• I I tb« United Saxes of Amenca 



Scales 



□ Che United States 
of. 



f Anxerica onJv 



□ cbe Scales tndiciied in 
the Supplemental Box 



Box No. m FL-RTHZR APPUCOrr(S) AaND/OR (FURTHER) E^VKSTOR^S) 



Name and address: (Famih name foUcwtd by grw name: for a irjtt/ erm^^fuE^kM desmmon. 
Tne cddrtss musi inctude pcstai coce snd name of eau/wy. ine cotavrv of die adanss mdicsied in dtis 
3ax is 6r» cppUcani 's State (le. cotmoy; of rtsiaence if no St^ ofr tsvirn ce is i nrfimrH below.) 



DR CCN CHO^ JIN 



14A PRINCESS OF WALES lO^ 
SINGAPORE 266 914 



This person is: 

I j applicant only 

applicant and inventor 

[ I inventor only (If dtis ehtck-ba: 
^ is mur ke d, do not Ji3 in belawj 



Sate tie. councryj of national :t>-: 
SINGAPOREAN.; 


State Cue. counay) of residence: 
SINGAPORE 


Tnis person is apolicant j 1 alt dejijnated | 1 all desi*iuied States except ^] 

for the purposes of: 1 1 States 1 1 the United States of .America LZU 


the United States ( | Che Sutes tndieaicd in 
of .Vraenca onW I 1 the Scppicmcntal Box 


( ] FuTL'icr applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. rv AGELVT OR CO-MMON REPRXSENTaTFVX; 


OR ADDRESS FOR CORRESPOND EiNCE 


Tnc person idcnciiied below is hereby/has been appointed to act on behalf f^7" 
of Che applicant(s) before the competent Intemauonal .Authorities as: 


agent | | common representative 



N am c and address: fF amih name foilawtd }rt fnen name: for a lefoi entiry.full offiaai desi^tian. 
The address mus: titdude pcstai code and name of counrn\j 

DREW & NAPIER 

20 RAFFLES, PLACE 
ltL7-00 CCEAN TCWERS 
SINGAPORE 048620 



Telephone No, 

(65) 535 0733 



Facsimile No. 

(65) 535 4906 



Telepnnter No. 

(65) 5330694 



□ 



MafW this cnccW-boN where no ayent or common representative ivhis been appoinied and the jpace above is used instead to 
indicate a soccial address lo ^vhich correspondence should be sent. 



ptu It- 



?CT'RO/I0l c'lrs; shcctl (Janux-y 1997) 



See \otes lo the requtst fo^nj 



PATENT COOPERATION 



From the RECEIVING OF 



TR^^ 



/ 7 1 5 3 3 



To: 

Drew & Napier 
Robinson Road 
P O Box 152 
Singapore 900302 


PCX 

NOnnCATION REGARDING CERTAIN 
CORRECTIONS MADE EX OFFICIO 

(PCT Administistive Instnictioiis, Section 327) 


Dateofmailinc . _ 
(Jaylm«Mye^ 2 7 JUN 1998 


Appiicaot's or agent's file reference 


REPLY DUE 

However, see paragraph 3 below 


Intematiooai ippiicatioo No. 


International Gling dale . 


Appt scant 



1. Use applicant is hereby nodfied that this receiving OfCce has corrected formal defects sn the international applicatian 
CSC officio^ as shown on the attached copy of: 

I 



the request, sheet No* 
I i the descriptioo, sheet Noj 
l~l the daims, sheet No- 
I I the drawings, sheet No j 

Q oAerfjpaift): 



2. If the applicant apees with these oorrectiaDi, no further action is required tn this regard. 

3 . la case of disnfrecaicst with these conectiaos, the spplicant should promply inform this receiving OfGce accordingly. 



Name and mailing address of the receiving OfDoe 

R-Tg'stry of Patents 

5: '^^7. Baoah Road #04-01 
FscsimileNo. y ,zzz The Park 



Authoriied officer MD,^ MISLIA BTE BUKHON 
Registry of Patents 
Tel: 330-274 i 

Telephone No. 



Form FCr/RO/146 (July i992) ' '^^"^^'^ ^'^^^ 

Fax No: 339-0252 

Je\ Na: 330-27^ h 



